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PHEFACE. 



Arithmstio embraces the science of numbers, together with all th« 
rules w)|uch are employed in applying the principles of this science 
to practical purposes. It is the foundation of the exact and mixed 
sciences, and the first subject, in a well-arranged course of instruc- 
tion, to which the reasoning powers of the mind are directed. Because 
of its great practical uses and applications, it has become the guide 
and daily companion of the mechanic and man of business. Hence, 
a full and accurate knowledge of Arithmetic is one of the most im- 
portant elements of a liberal or practical education. 

Soon after the publication, in 1848, of the last edition of my School 
Arithmetic, it occurred to me that the interests of- education might be 
promoted by preparing a full analysis of the pdence of matHem^ies, 
and explaining in connection the most improved methods of teaching.. 
The results of that undertaking were given to the public und«'*'the 
title of " Logic and Utility of Mathematics, with the best methods of in- 
struction explained and illustrated.'* The reception of that work by 
teachers, and by the public generally, is a strong proof of the deep interest 
which is felt in any e^ort, however humble, which may be made to 
improve our systems of public instruction. 

In that work a few general principles are laid down to which it is 
supposed all the operations in numbers may be- referred : 

Ut. The unit 1 is regarded as the base of every number, and the 
consideration of it as the first step in the analysis of every question 
eclating to numbers. 

2d. Every number is treated as a collection of units, or. as made up 
of sets of such collections, each collection having its own base, which 
is either 1, or some number derived from 1. 

Zd. The numbers expressing the relation between the different units 
of a number axe called the scalb ; and the employment of this term 
enables us to generalize the lawe which regulate the formation of 
nmnbcrs. 

4M. By employing the term ** fractional units" \.ti» sasxi^ v^vs^^x^^"* 
are made applicable to fractional numbers v fot, a\\ ItafiNlvKia «i«>>s>a& 
caiJacthmg affracthueJ unit*, those im^« limxttL »« Vnc^N<^*T^8ea»Tw^a5 ^• 



rv PREFACE. 

In the preparation of the work, two objects have been kept oon^ 
^tantly in view : 

Ist. To make it educational ; and, 

%l To make it practical. 

To attain these ends, the following plan has been adcp^ed : 

1 . To introduce every new idea to the mind of the pupil by a sim- 
ple question, and then to express that idea in general terms under the 
from of a definition. 

2. When a sufficient number of ideas are thus fixed in the mind, 
they are combined to form the basis of an analysis ; so that all the 
principles are developed by analysis in their proper order. 

8. An entire ^stem of Mental Arithmetic has been carried forward 
with the text, by means of a series of connected questions placed at 
the bottom of each page \ and if these, or their equivalents, are care- 
fully put by the teacher, the pupil will understand the reasoning in 
eveiy process, and at the same time cultivate the powers of analysis 
and abstraction. 

4. The work has been divided into sections, each containing a num- 
ber of connected prin/*iples ; and these sections constitute a series of 
dependent propositions that make up the entire system of priucipies 
and rules which the work develops. 

Grent pains have been taken to make the work paAcriCAL in its 
general character, by explaining and illustrating the various applica- 
tions of Arithmetic in the .transactions of business, and by coDut^cting 
as closely as possible, every principle or rule, with all the applications 
which belong to it. 

I have great pleasure in acknowledging my obligations to many 
f.eac^ers who have favored ne with valuable suggestions in regard to 
tne definitions, rules, and methods of illustration, in the previous edi- 
tions. I hope they will find the present work free from the defects 
they have so kindly pointed out 
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ARITHMETIC. 



DEFINITIONS. 

1. A smoLE THiMa is called one or a unit. 

• 

2. A NUMBER is a unit, or a collection of units. The unit 
is called the base of the collection. The primary base of 
every number is the unit one. 

3. Each of the words, or terms, one, two, threci four, &c., 
denotes how many things are taken. These terms are gene- 
rally called numbers,; though, in fact, they are but the 
names of numbers. 

4. The term, one, has no reference to the kind of thing to 
which it is applied : and is called an abstract unit. 

5. The term, one foot^ refers to a single foot, aind is called 
a concrete or denominate unit. 

6. An abstract number is one whose unit is abstract : thus, 
three, four, six, &c., are abstract numbers. 

7. A concrete or denominate number, is ene whose unit is 
concrete or denominate: thus, three feet, four dollars, ^ve 
pounds, are denominate numbers. 

1. What is a single thing called % 

2. What is a number? What is the unit called 1 What is the 
primary base of every number 1 

3. \Vhat does each of the words, one, two, three, denote 1 What aire 
these words generally called 1 What are they, in fact 1 

4. Has the term one any reference to the thin^ to which it may be 
applied ,\ What is it called % 

6. What does the term, one foot, refer to ! What is it called % 

. 6. What is an abstract number 1 Give examples of abstract warn- 
bers. 

7. What ia a concrete ot denominate nnm\)e!T^ €(\^« «]ass\^«i^ ^^'^ 
dcfiODunate aumhen. 



10 DKFINn'lONS. 

8. A Simple number is a single collectioD of units, whether 
abstract or denominate. 

9. CluANTiTY is anything which can be measured by a unit 

10. Science treats of the properties and relations of things : 
Ajt,T is tlie practical application of the principles of Science. 

11. Arithmetic treats of numbers'. It is a science when 
it makes known the properties and relations of numbers ; and 
an art, when it apphes principles of science to practical pur- 
poses. 

12. A Proposition is something to be donCy or demonstrated 

13. An Analysis is an examination of the separate parts 
of a proposition. 

14. An Operation is the act of doing something with 
numbers. The number obtained by an operation is called a 
result, or answer. 

15. A Rule is a direction for performing an operation, and 
may be deduced either from an analysis or a demonstration. 

16. There are five fundamental operations of Arithmetic : 
Notation and Numeration, Addition, Siubtraction, Multiplica- 
tion and Division. 

EXPRESSING NUMBERS. 

17. There are three methods of expressing numbers : 

1st. By words, or common language ; 

2d. By capital letters, called the Roman method ; 

3d. By figures, called the Arabic method, 

8. AMiat is a simple number 1 

9. 'W^at is quantity 1 

10. Of what does Science treat 1 What is Art \ 

1 i. Of what does Arithmetic treat 1 When is it a science 1 When 
an art 1 

12. What is a Proposition 1 • , 

13. What is an Analysis 1 

14. What is an Operation 1 MTiat is the number obtained called ? 

15. What is a Rule 1 How may it be deduced 1 

J 6. How many fundamental rules are there 1 What are they ' 
JZ How many methc^ are there of expressini? numbers 1 Whai 
MretLeyt ' *- « 
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BY WORDS. 




A single thing is called - 


One. 


One and one more 


Two 


Two and one more 


ThrcB 


Three and one more 


■ • • Four, 


Four and one more 


Five, 


Five and one more 


Six. 


Six and one more 


Seven, 


Seven and one more 


Fight. 


Eight and one more 


Nine, 


Nine and one more 


Ten. 


&c. &o. 


&c. 



Each of the words, one, two^ threes four, Jive, six, &c., 
denotes how many things are taken in the collection. 

NOTATION. 

19. i^OTATioN is the method of expressing numhers either 
by letters or iiguues. The method hy letters, is called Roman 
Notation ; the method hy figures is called Arabic Notation, 

ROMAN NOTATION. 

20. In the Roman Natation, seven capital letters are used, 
viz : I, stands for one; V, for jive ; X, for ten ; C, for fifty ; 
C, for one hundred ; D, for five hundred; and M, for oru^ 
thousand. All other numbers are expressed by combining 
the letters according to the following 





ROMAN TABLE. 




L - ■ 


- One. 


LXX. - 


- Seventy. 


II. - . 


- Two. 


LXXX. 


- Eighty. 


III.- . 


- Three. 


XC. - 


■ Ninety. 


IV.- . 


■ - Four. 


G. . - 


■ One hundred. 


V. - . 


. - Five. 


cc. . 


- Two hundred. 


VI.. ■ 


. - Six. 


CCC. - 


. Three hundred. 


VII. . 


.. - Seven. 


CCCC 


• Four hundred. 


VIII. . 


- Eight. 


D. - - 


• Five hundred. 


IX.- . 


- Nine. 


DC. - 


- Six hundred. 


X. - 


. - Ten. 


DCC. - 


- Seven hundred. 


XX. 


. - Twenty. 


DCCC. 


- Eight hundred. 


XXX 


. - Thirty. 


DCCCC. 


. Nine hundred* 


XL. 


- - Forty. 


M. - - 


- Ou^ Wxow^^w^. 


L. - 


. - Yifiy. 


MD. - 


¥\^.l^^w \vw\\^x^^ 


LX 


Siiiy 1 


MM - 


. T^nv \\W\WA.W^ 



ISf NOTATION. 

Note. — The principles of this Notation are these . 

1. Every time a letter is repeated, the number which it denotfit 
is also repeated. 

2. If a letter denoting a less number is written on the right of 
one denoting a greater^ their sum will be the number expressed. , 

3. If a letter denoting a less number is written on the left oi 
one denoting a greater, their difference will be the number ex- 
pressed. 

EXAMPLES IN ROMAN NOTATION. 

Express the following numbers by letters : 

1. Eleven. 

2. Fifteen. 

3. Nineteen. 

4. Twenty-nine. 
6. Thirty-five. 

6. Forty-seven. 

7. Ninety-nine. 

8. One hundred and sixty. 

9. Four hundred and forty-one. 

10. Five hundred and sixty-nine. 

11. One thousand one hundred and six. 

12. Two thousand and twenty-five. 

13. Six hundred and ninety-nme. 

14. One thousand nine hundred and twenty-five. 

15. Two thousand six hundred and eighty. 

16. Four thousand nine hundred and sixty-five. 

17. Two thousand seven hundred and ninety-one. 

18. One thousand nine hundred and sixteen. 

19. Two thousand six hundred and forty-one. 

20. One thousand three hundred and forty-two. 

> 19. What is Notation ! What is the method by letters called 1 What 

is the method by figures called 1 

20. How many letters are used in the Roman notation T Which are 
they 1 What does each stand for 1 

Note. — What takes place when a letter is repeated 1 If a letter de- 
noftng a less number be placed on the right of one denoting a greater, 
liow are they read 1 If the letter denoting the less number be written 
on the left, how are they read '^ 

21. What is Arabic Notation 1 flow many figures are used 1 What 
\o they form ! Name the figures. - How many things does 1 express t 

J:foiv many things does 2 express ] How many units in 3 1 In 4 I In 
0'? In 9 1 In 8 7 What does express "1 What aie the other tifiurefl 
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ARABIC NOTATION. 



21 • Arabic Notation is the method of expressing numbers 
by figures. Ten figures are used, and they Ibrm the alphabet 
of the Arabic Notation. 



They are, 



cialled zero, cipher, or Naught, 

1 - - One. 



2 
3 
4 
5 

6 
7 

8 
9 



1 expresses a single thing, or 

2 

3 

4 

5 

6 

7 

8 

9 



Two. 

Three. 

Four. 

Five. 

Six. 

Seven. 

Eight. 

Nine. 

the unit of a number. 

or two units. 

or three units. 

or four units. 

or five units. 

or six units. 

or seven units. 

or eight units 

or nine units. 



two things 
three things 
four things 
five things 
six things 
seven things 
eight things 
nine things 

The cipher, 0, is used to denote the absence of a thing; 
Thus, to express that there are no apples in a basket, we 
write, the number of apples is 0. The nine other figures are 
callej dgnijicant figures, or Digits, 

22. We have no single figure for the number ten. We 
therefore combine the figures already known. This we do by 
writmg on the right hand of 1, thus : 
10, which is read ten. 

This 10 is equal to ten of the units expressed by 1. It it^ 
however, but a single ten, and may be regarded as a unit^ 
the value of which is ten times as great as the unit 1. It is 
called a unit of the second order. 



22. Have we a separate character for teni Hon^ OlO ^e exY^t^** Xfc\\.\ 
To how many units 1 is ten equal 1 May "we cotvBidei '\V a ^vwv^^*' "^^"^^ • 
Ofurbut (tnler; 



14 NOTATIOW. 

23. When two figures are written by the side of each other, 
tlie one on the right is in the place of units, and the other in 
the place of tens, or of units oj the second o^der. JEach U7iit ' 
of the second order is equal to ten units of the first order. 
When units simply are named, units of the first order are 
always meant. 
Two tens, or two units of the second order, are written 20 

Three tens, or three units of the second order, are written 30 
Four tens, or four units of the second order, are written 40 

Five tens, or five units of the second order, are written 50 

Six tens, or six unitg^of the second order, are written 60 

Seven tens, or seven units of the second order, are written 10 
Eight tens or eight units of the second order, are written 80 

Nine tens, or nine units of the second order, are written 90 

These figures are read, twenty, thirty, forty, fifty, sixty, 
seventy, eighty, ninety. 

The intermediate numbers between 10 and 20, .between 20 
and 30, &c., may be readily expressed by considering their 
tens and units. For example, the number twelve is made 
up of one ten and two units. It must therefore be written 
by setting 1 in the place of tens, and 2 in the place of units : 
thus, - - - - - - 12 

Eighteen has 1 ten and 8 units, and is written - - 18 

Twenty-five has 2 tens and 5 units, and is written - 25 

Thirty-seven has 3 tens and 7 units, and is written - 37 

Fifty-four has 5 tens and 4 units, and is written - - 54 

Hence, any numbcT greater than nine, and less than one 
hundred, may be expressed by two figures. 

' 24. In order to express ten units of the second orders or 
one hundred, we form a new combination. * 

It is done thus, - - - 100 

by writing two ciphers on the right of 1. This number ifl 
read, one hundred. 

23. When two figures are written by the side of each other, what is 

the place on the right called 1 The place on the left 1 When units 

Bimply are named, what units are meant ? How many units of the 

second order in 20] In 30 ] In 40 ] In 50 I In 60 ] In 70 ] lu 

J^f In 90 7 O/ w/iat is the number 12 made u^^. Mao 18, 25, 37, 



NOTATION. 16 

Now this one hundred expresses 10 units of the setxnid 
orde^, or 100 units of the first order. The one hundred is but 
an individual hundred, and, in this light, may be regarded 
as a unit of the third order. 

We can now express any number less than one thousand. 

For example, in the number three hundred and 
peventy-five, there are 5 units, 7 tens, and 3 hundrepls. g » 2 
Write, therefore, 5 units of the first order, 7 units of the ^ J § 
second order, and 3 of the third j and read from the 3 7 6 
right, unitSj tens^ hundreds. . 

In the number eight hundred and ninety-nine, there « ^ 3 
are 9 units of the first order, 9 of the second, and 8 of § g *| 
the third ; and is read, unitSj tens, hundreds. "g g 9 

In the number four hundred and six, there are 6 units g «» 5 
of the first order, of the second, and 4 of the third. 2 § § 

The right hand figure always expresses units 
of the first order; t;he second, units of the second order; and 
the third, units of the third order. 

25. To express ten units of the third order, or one thous- 
and, wc ibrm a new combination by writing three ciphers on 
the right of 1 ; thus, - - - 1000 

Now, this is but one ^ngh thousand, and may be regarded 
afi a emit of the fourth order. 

Thus, we may form as many orders of units as we please : 
a single unit of the first order is expressed by 1, 

a unit of the second order by 1 and ; thus, 10, 

a unit of the third order by 1 and two O's ; 100, 

a unit of the fourth order by 1 and three O's ; 1000, 

a unit of the fifth order by 1 and four O's ; 10000 ; 

and so on, lor units of higher orders : 



24 How do you write one hundred 1 To how many units of the 
second order is it equal 1 To^how many of the first order 1 May it be 
considered a single unit 1 Of what order is it % How many units of 
the third order in 200 1 In 300 1 In 400 1 In 500 % In 6001 Of 
what U the number 375 composed 1 The number 899 1 The iv\uah^\ . 
406 • What numbers may be expressed by lYaee ^^x^^X ^>ms&. 
ordei i>f units will eucb Jigur express ! 



16 NOTATION. 

26. Therefore, 

1st. The same figure expresses different units cfccording to 
the place which it occupies : 

2d. Units of the first order occupy the place on the right ; 
units of the second order^ the second place ; units of the third 
rder, the third place ; and so on for places still to the left : 

3d. Ten units of the first order make one of t/ie second ; 
ten of the second, one of the third ; ten of tJte third, one of the 
fourth ; and so on for the higher orders : 

4th. When figures are written by the side of each other, 
ten units in any one place make one unit of the place next 
to the left. 

EXAMPLES IN WRITING THE ORDERS OF UNITS. 

.1. Write 3" tens. 

2. Write 8 units of the second order. 

3. Write 9 units of the first order. 

4. Write 4 units of the first order, 5 of the second, 6 of the 
third, and 8 of the fourth. 

6. Write 9 units of the fifth order, none of the fourth, 8 of 
the third, 7 of the second, and 6 of the first. Ans. 90876. 

6. Write one unit of the sixth order, 5 of the fiflli, 4 of the 
fourth, 9 of the third, 7 of the second, and of the first 

• Ans. 

7.'- Write 4 units of the eleventh order. 

8. Write forty units of the second order. 

9. Write 60 units of the third order, with four of the 2d, 
and 5 of the first. 

10. Write 6 units of the 4th order, with 8 of the 3d, 
4 of the Ist. 

25. To what are ten units of the third order equal 1 How do you 
write it 1 How is a single unit of the first order written 1 How do 
you write a unit of the second order 1 One of the third 1 One of the 
fourth! One of the fifth! 

26. On what does the unit of a figure depend ! What is the unit of 
the first place on the right ! What is the unit of the second place I 
V/hat is the unit of the third place ! Of the fourth 1 Of the fifth 'f 
Sixth ! How many units of the first order make one of tlie second ! 
How many of the second one of the third ! How many of the tliird one 
«/ the fourth, «fec. When figures are written by the side of each other, 

^/>*^ ^"^"-^ u/«i5 of any place make one unk of \V\e vV^t« wext t<.» tlie 
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11. Write 9 units of the 5th order, of the 4th, 8 of the 
3d, 1 of the 2d, and 3 of the 1st. 

12. Write 7 units of tiie Gth order, 8 of the 5th, of the 
4th, 5 of the 3d, 7 of the 2'.l,and 1 of the 11th. 

13. Write 9 units of the 7th order, of the Gth, 2 of the 
5th, 3 of the 4th, 9 of the 3d, 2 of the 2(1, and 9 of the 1st. 

i 4. Write 8 units of the 8th order, 6 of the 7th, 9 of the 
Gth. 8 of the 5th, 1 of the 4th, of the 3d, 2 of the 2d, and 
8 of the 1st 

15. Write 1 unit of the 9th order, 6 of the 8th, 9 of the 
7th, 7 of the 6th, 6 of the 5th, 5 of the 4th, 4 of the 3d, 3 of 
the 2d, and 2 of the 1st. 

16. Write 8 units of the 10th order, of the 9th, of the 
8th, of the 7th, 9 of the 6th, 8 of the 5th, of the 4th, 3 
of the 3d, 2 of the 2d, and of the 1st. 

17. Write 7 units of the ninth order, with 6 of the 7th, 9 
of the third, 8 of the 2d, and 9 of the 1st. 

18. Write 6 units of 8th order, with 9 of the 6th, 4 of the 
5th, 2 of the 3d, and 1 of the 1st. 

19. Write 14 units of the 12th order, with 9 of the 10th, 
6 of the 8th, 7 of the 6th, 6 of the 5th, 5 of the 3d, and 3 
of the first. 

20. Write 13 unite of the 13th order, 8 of the 12th, 7 of 
the 9th, 6 of the 8th, 9 of the 7 th, 7 of the 6th, 3 of the 4th, 
aud 9 of the first. 

21. Write 9 units of the 18th order, 7 of the 16th, 4 of the 
15th, 8 of the 12th, 3 of the 11th, 2 of the 10th, 1 of the 
9th, of the 8th, 6 of the 7th, 2 of the third, and 1 of the 1st. 

NUMERATION. 

27. Numeration is the art of reading correctly any num- 
ber expressed by figures or letters. 

The pupil has already been taught to read all numbers from 
one to one thousand. The Numeration Table will teach him 
to read any number whatever ; or, to express numbers in words. 



27. What is Numeration 1 What is the unit of the ftrst ^vi\\vi\^ 
What is the unit of the second 1 Of the third 1 Oi vVvft ^o\i^\\\ V^S. 
tlje fifth ^ Sixth ? Seventh ! Eiglilh 1 Give l\\e tu\c iot tc^^>sv^ 
titjit/hcrs: 
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NUMERATION TABLE. 



6thPeriod« 5th Period. 
Quadrillioiu. Trillions. 



4th Period. 
Billions. 



3d Period. 
Millions. 



2d Fericd. 
Thousand*. 



Iwt Period. 
(JnitB. 



O 

'O tL =3 

111 



3 . 

o 

a s 



I 1^ 



13 



a • • 

o 

§ 3 

o ^ • 
o M o rt 
'^ ►S ." •- 




• 












- 




- 


6) 


. 












. 




- 


8 2, 


• 












. 




« 


1 2 3, 


- 
















7, 


0, 


' . 












- 


4 


3, 


2 1 0, 


„ 












. 


5 4 


8, 


0, 


« 












6, 


2 4 


5, 


2 8 9, 


. 










7 


2, 


5 4 


9, 


1 3 6, 


. 








8 9 


4,. 


6 


2, 


4 3, 


. 






7, 


6 


4 


1, 





0) 


9 7, 


- 




8 


4, 


9 


1 


2, 


8 7 


6, 


4 1 9, 


. 


9 


1 


2, 


7 6 


1, 


2 5 


7, 


3 2 7, 


6, 


4 


7, 


2 


1 


2, 


9 3 


6, 


8 7 6, 


5 7, 


• 2 


8 


%' 


6 


7 


8, 


5 4 


1, 


2 9 7, 


9 2 0, 


3 


2 


3, 


8 


4 


2, 


7 6 


8, 


3 1 9, 



3 5 

6 
8 7 
2 1 
2 2 
8 8 
5 6 
8 5 
2 6 

4 1 
1 3 

7 5 



Notes. — 1. Numbers expressed by more thEtH three figures are 
written and read hy periods, .as shown in the above table. 

2. Each period always contains three figures, except the lost 
which may contain either one, two. or three figures. 

3. The unit of the first, or right-hand period, is 1 ; of the second 
period, 1 thousand; of tlie 3d, 1' million; of the fourth, 1 bil- 
lion 3 and so, for periods, stiil to the left. 

4. To quadrillions succeed quintiliions, sextillions, septillious 
octillions, &c. 

3. The pupil should be required to commit, thoroughly, thi 
names of the periods^ so as to repeat them in their regular ordei 
frajji left to rliiht^ as well as fiuiu ng\\X Vo klV. 
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BOLS FOR READING NUMBERS. 

L Divide the number into periotls of three figures ersh 
i^ginning at the right hand. 

II. Name the order of each figure^ heginniiig at the right 
hand, 

ILL Then, beginning at the left hand, read each period as 
if it stood alone, naming its unit. 

"EXAMPLES IN RIJADING NUMBERS. 

28. Let the pupil point off and read the following numbers 
—then write them in words. 



1. 


67 


7. 


6124076 


13. 804321049 


2. 


125 


8. 


8073405 


14. 90067236708 


3. 


6256 


9. 


26940123 


15. 870432697082 


4. 


4697 


10. 


9602316 


16. 1704291672301 


5. 


23697 


11. 


87000032 


17. 3409672103604 


6. 


412304 


12. 1987004086 


18. 49701342641714 


19. 


8760218760541 


23. 9080620359704567 


20. 


904326170365 


24. . 9806071234560078 


21. 


30267821040291 


25. 30621890367081263 


22. 


90762038 


0467026 


26. 350673123051672607 



Note. — Let each of the above examples, after being written on 
the black board, be analyzed as a clas^ exercise ; thus : 

Ex. 1 . How many tens in 67 ? How many units over ? 

2. In 125, how many hundreds in 4he hundreds place? How 
many tens in the tens place? How many units in the units 
place ? How many tens in the number ? 

3. In 6256, how many thousands in the thousands place? How 
many hundreds in the hundreds place ? How many tens in the 
tens place ? How many units^in the units place ? 

4. How many thousands in the number 4697 ? How many 
hmidreds ? How many tens ? How many Units ? 

5. How many thousands in the number 23697 ? How many 
hundreds ? How many tens ? How many units ? 

6. How many hundreds of thousands in 412304? How many 
ten thousands ? How many thousands ? How many hundreds ? 
How many tens ? How many units ? 



*i8. Name the un'ilB of eacJi order in eiaiu^\e Vi"^ 
U *Z0 ? tJiie the rule ihr wni'myi^ nujnbers 



\v\ \^^ \v\ \^^^ 



tiO NUMEitATlON. 

KULE FOR WRITING NUMBERS, OR NOTATION. 

I. Begin at the left hand and vrrite each period in nrder^ (U 
if it were a period of units. 

II. ^.When the number in any petiod, except the left-hand 
pcriody is expressed by less than three figures^ prefix one or two 
ciphers ; and when a vacant period occurs^ fill it with ciphers, 

EXAMPLES IN NOTATION. 

29. Express the following numbers in figures : 

1. One hundred and five. 

2. Three hundred and two. 

8. Five hundred and nineteen. 

4. One thousand and four. 

«>. Eight thousand seven hundred and one. 

6. Forty thousand four hundred and six. 

7. Fifty-eight thousand and sixty-one. 

8. Ninety-nine thousand nine hundred and ninety-nine. 

9. Four hundred and six thousands, and forty-nine. 

10. Six hundred and forty-one thousand, seven hundred and 
twenty-one. 

11. One miUion, four hundred and twenty-one thousanda, 
six hundred and two. 

12. Nine millions, six hundred and twenty-one thousands, 
and sixteen. ^ 

13. Ninety-four millions, eight hundred and seven thous- 
ands, four hundred and nine. 

14. Four billions, three hundred and six thousands, nine 
hundred and nine. 

15. Forty-nine billions, nine hundred and forty-nine thous- 
ands, and sixty-five^. 

16. Nine hundred and nmety bilHons, nine hundred and 
nincty-nhie millions, niiie hundred and ninety thousands, nine 
hundred and ninety-nine. 

17. Four hundred and nine billions, two hundred and nine 
tliuusands, one hundred and six. 

18. Six hundred and forty-five billio:is, two hundred and 
sLxty-nine milUonB, eight hundred and fifty-nine tliuusands, 

ntue hum] red an J six. 
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19. Forty-seven millions, two hundred and four thousands, 
eight hundred and fifty-one. 

20. Six quadrillions, forty-nine trillions, seventy- two bil- 
lions, four hundred and seven thousands, eight hundred and 
tdxty-one. 

21. Eight hundred and ninety-nine quadrillions, four hun- 
dred and sixty trillions, eight hundred aiul fifty billions, two 
hundred millions, five hundred and six thousands, four hun- 
dred and ninety-nine. 

22. Fifty-nine trillions, fifty-nine billions, fifty -nine millions, 
fifty-nine thousands, nine hundred and fifty-nine 

23. Eleven thousands, eleven hundred and eleven. 

24. Nine billions and sixty-five. 

25. Write three hundred and four trillions, one million, 
three hundred and twenty-one thousands, nine hundred and 
forty-one. 

26. Write nine trillions, six hundred and forty billions, 
with 7 units of the ninth order, 6 of the seventh order, 8 of 
the fifth, 2 of the third, 1 of the second, and 3 of the first. 

27 . Write three hundred and five trillions, one hundred and 
four billions, one million, with 4 units of the fifth order, 5 of 
the fourth, 7 of the second, and 4 of the first. 

28. Write three hundred and one billions, six millions, four 
thousands, with 8 units of the fourteenth order, 6 of the 
third, and two of the second. 

29. Write nine hundred and four trillions, six hundred and 
six, with 4 units of the eighteenth order, five of the sixteenth, 
four of the twelfth, seven of the ninth, and 6 of the fifth. 

30. Write sixty-seven quadrijlions, six hundred and forty- 
one billions, eight hundred and four millions, six hundred and 
forty-four. 

31. Write eight hundred and three quintillions, sixty-nine 
billions, four hundred and forty millions, nine hundred thous- 
and and three. 

32. Write one hundred and fifty-nine sextillions, four hun- 
dred and five billions, two hundred and one millions, three 
thousand and six. 

33. Write four hundred and four septillions, nine hundred 
and three sextillions, two hundred and one quiiililiioua^ (^^\L^.^^ 
quadrillions, tliree liundrcd and four. 
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AJJDITIUN. 



ADDITION. 



30. 1. John has two apples and Charles has three : ho^ 
many have both ? 

ANALYsts. — If John's apples be placed with Charles', there will 
be five apples. 

The operation of finding how many apples both have is called 
Addition. 



\ 



ADDITION TABLE. 



2 and 


are 2,3 and 


are 3 


4 and are 4 i 6 and are ^ 


2 and 


1 are 3 


3 and 


1 are 4 


4 and 1 are 6 


5 and 1 are 6 


2 and 


2 are 4 


3 and 


2 are 5 


4 and 2 are 6 


5 and 2 are 7 


2 and 


3 are 5 


3 and 


3 are 6 


4 and 3 are 7 


6 and ' 3 are 8 


2 and 


4 are 6 


3 and 


4 are 7 


4 and 4 ar^ 8 


6 and 4 are 9 


2 and 


5 are 7 


3 and 


5 are 8 


4 and 5 are 9 


6 and 6 are 10 


2 and 


6 are 8 


3 and 


6 are 9 


4 and- 6 are 10 


5 and 6 are 11 


2 and 


7 are 9 


3 and 


7 are 10 


4 and 7 are 11 


5 and 7 are 12 


2 and 


8 are 10 


3 and 


8 are 11 


4 and 8 are 12 


5 and 8 are 13 


2 and 


9 are 11 


3 and 


9 are 12 


4 and 9 are 13 


6 and 9 are 14 


2 and 10 are 12 


3 and 10 are 13 


4 and 10 are 14 


6 and 10 are 15 


6 and 


Oare 6 


7 and 


Oare 7 


8 and are 8 


9 and are 9 


6 and 


1 are 7 


7 and 


1 are 8 


8 and 1 are 9 


9 and I are 10 


6 and 


2 are 8 


7 and 


2 are 9 


8 and 2 are 10 


9 and 2 are 11 


6 and 


3 are 9 


7 and 


3 are 10 


8 and 3 are 1 1 


9 and 3 are 12 


6 and 


4 are 10 


7 and 


4 are 11. 


Sand 4 are 12 


9 and 4 are 13 


6 and 


5 are 11 


7 and 


5 are 12 


8 and 6 are 13 


9 and 5 are 14 


6 and 


6 are 12 


7 and 


6 are 13 


8 and 6 are 14 


9 and 6 are 16 


6 and 


7 are 13 


7 and 


7 are 1^ 


8 and 7 are 16 


9 and 7 are 16 


6 and 


8 are 14 


7 and 


8 are 16 


8 and 8 are 16 


9 and 8 are 17 


6 and 


9 are 16 


7 and 


9 are 16 


8 and 9 are 17 


9 and 9 are 18 


6 and 10 are 16 


7 and 10 are 17 


8 and 10 are 18 


9 and 10 are 19 



2. James has 5 marbles and William 7 : how many have 
both? 

3 Mary has 6 pins and Jane 9 : how many have iboth ? 

4. How many are 4 and 5 and 3 ? 

5. How many are 6 and 4 and 9 ? 

6. Howmany are 3 and 7 ? 4 and 6 ? 2 and 8? 6 and 5? 
9 and n 10 and 0? and 10 '? 

7. JIow many are 6 and 3 and 9 ] How many are 16 and 
^f 18 and 3 1 18 and 5? 
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8. James had 9 cents and Henry gave him eight more : 
how many had he in all ? 

FEINCIPLBS AND EXAMPLES. 

31. James has 3 apples and John 4 : how many have 
both ? Seven is called llie sv/m of the numbers 3 and 4. 

The SUM of two or more numbers is a nurnher which con- 
tains as many units as all the numbers taken together. 

Addition is the operation of finding the sum of two or more 
numbers, 

OP THE "signs. 

32. The sign + is called _pZw^, which signifies mere. 
When placed bet"#een two numbers it denotes that they are 
to be added together. 

The sign = is called the sign of equality. When placed 
between two numbers it denotes that they are equal, 
that is, that they contain the same number of units. Thus 
3 4-2 = 5. 

2+ 3 = how many ? 

14-2+4= how many? 

24-34-54-1= how many? 

64-74-24-3= how many? 

14-64-74-24-3= how many? 

14-24-3+4+54-6+74-8+9= how many? 

1. James has 14 cenxs, and John gives him 21 : how many 
will he then have ? 

OPERATIOW 

14 
Analysis. — Having written the numbers, as at the 21 
right of the page, draw a line beneath them. 35 ^.^j^^ 

The first number contains four units and 1 ten, the second 1 
unit and two tens. We write the units in one column and the 
tens in the column of tens. 



31. What is the sum of two or more numbers 1 ' What is addition ' 

32. Whsl is the sign of addition 1 What is it calVevi^ ^N\i^\, ^«aftss 
it signify 1 Express the sign of equality 1 W^ien ^\a.ce<\\5e\.v<e<'Tv v«^ 
numbers what dues it show ? When is a iiun\i>e.t ei\\i;3\ Vo \\\vi >i>Ma 
of other numbers / (Jive nn example 1 
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We then begin at the right hand, and say 1 and 4 are 5, which 
we set down below the line in the units' p]ace. We then add 
the tens, and write the sum in the tens' place. Hence, the sum 
is 3 tens and 5 units, or 35 cents. 

OPERATION. 
24 

2. John has 24 cents, and William 62 : how 62 
many have both of them ? 86 

OPERATION. 

1 fin 

3. A farmer has 160 sheep in one field, 20 in ^n 
another, and 16 in another: how many has he -- 
in ail! ^ ' ^^ 



4. What is the sum of 328 and 171 ? 



196 

OPERATION. 

328 
171 



499 



(5.) (6.) (7.) (8.) 

427 329 3034 8094 

242 260 6525 1602 

330 100 23(> 103 

999 

9. What is the sum of 304 and 273 ? 

10. What is the sum of 3607 and 4082 ? 

11. What is the sum of 30704 and 471912 ? 

1 2. What is the sum of 398463 and 40 1 536 ? 

13. If a top costs 6 cents, a knife 25 cents, a slate 12 
cents : what does the whole amount to 1 

14. John gave 30 cents for a bunch of quills, 18 cents foi 
an inkstand, 25 cents for a quire of paper : what did the 
whole cost him ? 

15. If 2 cows cost 143 dollars, 5 horses 621 dollars, and 2 
yoke of oxen 124 dollars : what will be the cost of them all? 

16. Add 5 units, G tens, and 7 hundreds. 
Analysis. — Vve set down the 5 units in the place ^ 

of units, the 6 tens in the plac-^ ^^ ♦ens, and the 7 ^ ^ ^ 

hniidreda in the place of hundreds. We then add up, | g -^ 

AnA £iid the sum to he 765. A S B 

We must observe, that in all cases, units of tht ,. 6 ^ 

ga//£^ order are Ufritteii in the same column * 

n ^ ^ 
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17. What is the sum of 3 units, 8 tens, and 4 thousands ? 

18. What is the sum of 6 hundreds, 4 tens, 6 units, and 6 
thousands 1 

19. What is the sum of 3 units, 5 units, 6 tens, 3 tons, 4 
hundreds, 3 hundreds, 5 thousands, and 4 thousands ? 

20. What is the sum of five units of the 4th order, 1 of tha 
8d, three of the 4th, five of the 3d, and one of the 1st ? 

21. What ig the sum of six units of the 2d order, five of the 
3d, six of the 4th, three of the 2d, four of the 3d, two of tlie 
1st, and four ofth« 2d'? 

22. What is the sum of 3 and 6, 5 tens and 2 tens, and 3 
hundreds and 6 huiLdreds ? 

23. What is the sum of 4 and 5, 5 tens, 3 hundredf and 2 
hundreds ? 

GENERAL METHOD. 

33. 1. A farmer paid 898 dollars for one piece of land, and 
637 dollars for another ; how many dollars did 
he pay for both ? operatiom. 

Analysis. — ^Write the numbers thus, 898 

and draw a line beneath them. 637 

sum of the units, .... ^5 

sum of the tens, .... 12 

sum of the hundreds, - • - . i^ 



sum total 1535 

1. The example may be done in another way, 

thus : Having sot down the numbers, as before, oferatiom. 

say, 7 units and 8 units are 15 units, equal to 898 

1 ten and 5 units : set the 5 in the units' place, 537 

and the 1 ten in the column of tens. Then n 

say, 1 ten and 3 tens are 4 tens, and 9 tens are 1535 
13 tens, equal to 1 hundred and 3 tens. Set 
the 3 in the tens' place and the 1 hundred in the column of 

33. How do you set down the numbers for addition 1 Where dt> you 
begfin to add 1 If the sum of any column can be expressed by a «inglr 
figure, what do you do with it ? When it cannot, what do you write 
down ? What do you then add to the next column 1 Whe^v ^wv ^\ 
o the next column, what is it called '^ What do ^Wk MX ^«y9<w ^"Wo^ 
fgni oowA to the Um column t 
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hundreds. Add the column of hundreds and write down the, 
sum, and the entire sum is 1535. 

2. When the sum, in any column, exceeds 9, it produces one or 
more units of a higher order, which belongs to the next column at 
the left. In that case, write down the excess over exact tens, and 
add to the next column as many units of its own order, as ihere 
were tens in the sum. 

This is called carrying to the next column. The nurabei to 
be carried, should not, in practice, be written undei the 
column at the left, but added mentally. 

Hence, to find the aum of two or more numbers, we have 
thie loll owing 

RULE. 

I. Write the numbers to be added, so that units of the same 
order shall stand {71 the same column, ^ 

II. Add the cotwmn of units. Set down the units of 
the s\im and carry the tens to the next column, 

III.. Add the column of tens. Set down the tens of tht 
sum and carry the hundreds to the next column ; and so ow, 
till all the columns are added, and set do'vn the entire sum of 
the last column, 

PROOF. 

34. The prool of any operation, in Addition, consists in 
showing that the result or answer contains as many units as 
there are in all the numbers added, and ro more. There are 
two methods of proof, for beginners.* 

I. Begin at the top of the units column and add all the 
columns downwards, carrying from one column to the other, 
as when the columns were added upwards. If the two 
results agree the work is supposed to he right. For, it is 
not likely that the same mictake will hat^e been made in both 
additions. 

II. Draw a line under tJie upper number. Add the lower 
numbers together, and then add their sum to the upper number. 

. * Note. — If the teacher prefers the method of proof by casting 
out the 9's, that method, for Uie four ground rules, will be found 
in the Uiuversity Arithmetic. 



'^. What does the proof consist of in addition 1 How many methods 
^^iS'^^^ are theie ' G'vrc the two methods. 
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If thu last sum is the same as the sum totalj first fownd^ Uu 
vork may be regarded as right. 



EXAMPLES. 

1. What is the sum of the numbers 375, 
6321, and 598? 

The small figure placed under the 4, shows how 
many are to be carried from the units' column, and 
the small figure under the 9, how many are to be 
carried fiom the^ tens' column. 

Also, in tho examples below, the small figure un- 
der each column, shows how many are to be carried to the next 
column at the left. Beginners should set down the numbers to be 
earried, as in the examples. 



OPSRATIOX 

375 
6321 

598 
7294 



(2.) 
96972 




(3.) 
9841672 


(4.) 
81325 


3741 




793159 


6784 


9299 




888923 


2130 


f. 110012 


Ans. 


11523754 


Ans. 90239 


2221 




221111 


liiu 


(5) 
4096 


(6.) 
9976 


(7.) 
9875 


(8.) 
67954 


3271 


8757 


9988 


98765 


4722 


8168 


8774 


87214 


(9.) 
6412 


(10.) 
90467 


(11.) 
87032 


(12.) 

432046 


1091 


10418 


64108 


210491 


6741 


91467 


74981 


809765 


9028 


41290 


21360 


542137 


(13.) 
21467 


(14.) 

89479 


(15.) 
74167 


(16.) 
9947621 


60491 


75416 


21094 


704126 


67421 


7647 


2947 


%v^^n 


4304 


214 


674 


<i^A\ 


2191 


19 


85 


4^C. 
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ia>i)rnoif. 




(17.) 
34578 ^ 


(18.) 
22345^ 


(19.) 

23456 >| 


3750 


67890 


78901 


87 


8752 


23456 


328 


340 


78901 


17 


[ 350 


[ 23456 


327 


78 


78901 


lum 39087. 


Sum 99755 


Sum 307071 


4509 J 


77410j 
Proof 99755 




*roof 39087 


Proof 307071 


(20.) 
672981043 


(21.) 
91278976 


(22) 

8416785413 


67126459 


7654301 


6915123460 


39412767 


876120 


31810213 


7891234 


723456 


7367985 


109126 


31309 


654321 


84172 


4871 


,37853 


72120 


978 

READING. 


2685 



Tb.e pupil should be early taught to omit the intermediate 
words in the addition of adumns of figuren. Thus, in exam* 
pie 22) instead of saying 5 and 3 are eight and 1 are nine, he 
should say eight, nine, fourteen^ seventeen, twenty. Tlien, in the 
column of tens, ten, fifteen, seventeen, twenty- five, twenty-six, 
thirty-two, thirty-three. This is called reading the columns. 
Let the pupils be often practised in it, both separately, and in 
concert in classes. 

23. Add 863^5, 2194, 7421, 5063, 2196, and 1245 toga* 
ther. 

24. Add 246034, 298765, 47321, 58653, 64218, 5376,. 
9821. and 340 together. 

25. Add 27104, 32547, 10758, 6256, 704321, 730491, 
2787316, and 2749104 together. 

29. Add 1, 37, 39604, 6890312, 18757421, and 265 toge* 
ther. 
^Z What i» the mun of the following numbers, viz : 
Mjeventy-iSiye ; onv thousand and nmet^-ftve; six thou»and 
/&a/ hundred azid thirty-five ; fwo \i\md;d wxOl ivx.Vj-^N^v\ 
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thonsand ; one thousand four hundred and fifty-five ; twcnty- 
pevca millions and eighteen ; two hundred and seventy mil- 
hons and twenty-seven thousand ? 

28. What is the sum of 372856, 404932, 2704793, 
9078961, 304165, 207708,41274, 375, 271, 34, and G? 

29. What is the sum of 4073678, 4084162, 3714567, 
27413121, 27049, 87419, 27413, 604, 37, and 9 ? 

30. W^hat is the sum of 36704321, 2947603, 999987, 76 
47213G94, 21612090, 8746, 31210496, and 3021 ? 

31. Add together fifty -eight billions, nine hundred, and 
eighty-two millions, four hundred and eighty-seven thousands, 
six hundred and fifty-four ; seven hundred and forty billions, 
three hundred and fifty millions, five hundred and forty 
thousands, seven hundred and sixty ; four hundred and 
twenty-five billions, seven hundred and three millions, foui 
hundred and two thousands, six hundred and three ; thirty* 
four billions, twenty millions, forty thousands and twenty ; 
five hundred and sixty billions, eight hundred millions, seven 
hundred thousands and fiwe hundred. 



(3S.) 
87406 
89507 
41299 
47208 
71615 
72428 
97206 
41278 
28907 
25412 
g 27049 
28416 
72204 
70412 
27426 
62081 
81697 
87489 
^1642 



(33.) 
92674 
270.49 
28372 
37041 
49741 
57214 
59261 
41219 
57267 
§40216 
g 87614 
92742 
87046 
90212 
176ia 
40261 
57274 
21859 
4*4G7U 
51^14 



(34.) 

25043 
97069 
81216 
75850 
90417 
19216 
20428 
60594 
72859 
§43706 
g 21441 
87604 
71215 
18972 
27042 
59876 
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APPLICATIONS. 

35. In all the applications of arithmetic, the numbers ad- 
ded tfx/ether must have the same unit. 

In the question, How many head of live stock in a field, 
there being 6 cows, 2 oxen, 3 steers, and 15 sheep, the unit 
is 1 head of live stock. And the same principle is applicable 
to all similar questions. 

X • QUESTIONS FOR PRACTICE. 

1 . How many days are there in the twelve calendar 
months? January has 31, February 28, March 31, April 
SO, May 31, June 30, July 31, August 31, September 30, 
October 31, November 30, and December 31. 

Ans. 

2. What is the total weight of seven casks of merchandise ; 
No. 1, weighing 960 pounds. No. 2, 725 pounds. No. 3, 

. 830 pQunds, No. 4, 798 pounds. No. 5] 698 pounds, No. 6, 
569 pounds, No. 7, 987 pounds ? 

3. At the Custom House, on the first day of June, there 
were entered 1800 yards of linen ; on the 10th, 2500 yards; 
on the 25th, 600 yards ; on the day following, 7500 yards ; 
and the last three days of the month, 1325 yards each day : 
what was the whole amount entered during the month? 

Ans. 

4. A farmer has his live-stock distributed in the following 
maimer : in pasture No. 1, there are 5 horses, 14 co'«vs, 8 
oxen, and 6 colts ; in pasture No. 2, 3 horses, 4 colts, 6 cows, 
20 calves, and 12 head of young cattle ; in pasture No. 3, 
320 sheep, 16 calves, two colts, and 5 head of young cattle. 
How much live-stock had he of each kind, and how many 
head had he altogether ! 

Ans. horses, cows, oxen, colts, calves, 
head of young cattle, and sheep, 

Total live-stock, head, 

5. What is the interval of time between an event which 
happened 125 years ago, and one that will happen 267 years 
hence ? 

6. There are 60 seconds in a minute, 3600 in an hour, 



^. What principles govern all the additioiiB m Xt\\\mwitu:^. What 
» t/i^ unit tit the tiuesiioth How maiiy Ueaul of caja\« u\ a. \laL»\.Mt*^ 
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86400 in a day, 604800 in a week, 2419200 in a month, 
and 315t>7600 in a year: how many seconds in the timu 
named above ? 

7. Suppose a merchant to buy the following parcels ol 
cloth: 3912 yards, 1856, 2011, 4640, 937, 6338, 3603, 
1586, 2044. 2951, 4228, 1345, 1011, 6138, 960, 607, 5150, 
13&80, 617, 7513, 4079, 743, 612, 2519, 1238, and 2415 
yards : how many yards in ail ? 

8. What is the sum of two millions bushels of corn, five? 
hundred and thirty-one thousand bushels, one hundred and. 
twenty bushels, iburteen thoui*and bushels, thirty thousand ' 
and twenty-four bushels, five hundred and sixty bushels, and 
seven hundred and two bushels ? 

9. The mail route from Albany to New York is 144 miles, 
from New York to Philadelphia 90 miles, from Philadelphia 
to Baltimore 98 miles, and from Baltimore to Washin^*on 
City 38 miles : what is the distance from Albany to Washing- , 
ton? '" 

10. A man dying leaves to his only daughter nine hundred 
and ninety-nine dollars, and to each oJ' three sons two hundred 
dollars, more than he left the daughter. What was each son's , . 
portion, and what the amount of the whole estate ? 

. { Each son's part dollars. 

' I Whole estate dollars. 

11. The number of acres of the public lands sold in 1834 
was 4658218 ; in 1835, 12564478 ; in 1836, 25167833. The 
number sold in 1840 was 2236889; in 1841, 1164796; in 
1842, 1 1 29217. How many acres were sold in the first three, 
and how many in the last three years ? 

12. What was the population of the British provinces in 
North America in 1834, the population of Lowei Canada 
being stated at 549005, of Upper Canada 336461, of New 
Brunswick 162156, of Nova Scotia and Cape Breton 142^^49, 
of Prince Edward's Island 32292, of Newfoundland 76000 ? 

Ans, 

13. By the census of 1850, the population of the ten 
Largest cities was as follows : New York 5 \ 5541 \*^\viX\3l^v\^^'*' 
»40045; Bahimore 169054 ; Boston l^libSl \ li^^v^ Vi\Vsi\v9> 
ne>376: Cinnmnati 115436; Brooklvu ^C^^i^ \ ^^ \>5M^ 
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77860 ; Albany 50763 ; Pittsburgh 46601 : what was theit 
entire population ? 

14. By the census of 18f)0, the number of deaf and dumb 
11 the United States was 9803 ; of blind 9794 ; ol" insane 
15610 ; ol' idiots 15787 : what was the aggregate ? 

Ans. 

15 By the census of 1850, the population of the District 
of Columbia was 51687 ; of the Territory of Minnesota 
0077 ; of New Mexico 61547 ; of Oregon 13294 ; of Utah 
11380 : what was the population of the Territories, including 
the Dibtrict of Columbia? 

16. By the census of 1850, the pojmlation of Maine was 
583109 ; of New Hampshire 317976 ; of Vermont 314120 ; 
oi' Massachusetts 994514; of Rhode Island 147545; and 
of Connecticut 370792 : what was the population of the six 
New England States ? 

17. By the census of 1850, the population of New York 
• was 3097394 ; the population of New Jersey 489555 ; of Penn- 

s-ylvania 23.11766 ; and of Delaware 91532 ; what was the 
population of the lour Middle States ? 

18. By the census of 1850, the population of Maryland 
was 583U34 ; of Virginia 1421661 ; of North Carolina 869039 , 
of South Carolina 668507 ; of Georgia 906185 ; of Florida 
87445; of Alabama 771623; of Mississippi 606526; of 
Louisiana 517762; and of Texas 212592: what was the 
whole population of the ten Southern States 1 

, Ans, 
1-9. By the census of 1850, the population of Tennessee 
was 1002717 ; of Kentucky 982405 ; of Ohio 1980329 ; of 
Indiana 988416 ; of lllhiois 851470 ; of Michigan 397654 ; 
of Wisconsin 305391 ; of Iowa 192214; of Missouri 682044; 
of Arkansas 209897 ; and oi' California 92597 : what was the 
entire population of the eleven W'estern States ? 

Ans, 

20. By the census of 1850, the population of the six New 
England States was 2728116; of the four Middle Slates 
6990267 ; of the ten Southern States 6644374 ; ol" th^ eleven 
Western States 7685134 ; and of the five Territories 113985 . 
what was the entire population ? 

21. Write the population of each State and Territory, in- 
cJuding the Distrfot of ColnmUia* and add t^ viVmA^ «* a 
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SUBTRACTION. 



8G. 1. John has 3 apples and Charles has 2 : how many 
have both ? 

If Juhii's apples be taken from the sum, 5 apples, ho%w 
luaiiy apples will remain ? 2 from 5 leaves how many 1 

2. II' James has 5 apples and gives 3 to Charles, how 
nany will he have left ? 3 from 5 leaves how many ? 

Let the ibllowuig table be carefully committed to meinorj'. 

SUBTRACTION TABLE. 



I fnMn I leaves 


2 from 2 leaves 





3 from 3 leaves 







1 from 2 leaves I 


2 from 3 leaves 


1 


3 from 4 leaves 


1 




1 from 3 leaves 2 


2 from 4 leaver 


2 


3 from 5 leaves 


2 




1 from 4 leaves 3 


2 from 5 leaves 


3 


3 from 6 leaves 


3 




I from 5 leaves 4 


2 from 6 leaves 


4 


3 from* 7 leaves 


4 




I from r. leaves 5 


2 from 7 leaves 


5 


3 from 8 leaves 


5 




1 from 7 leaver 6 


2 from 8 leaves 


6 


3 from 9 leaves 


6 




I from 8 leaves 7 


2 from 9 leaves 


7 


3 from 10 leaves 


7 




1 from 9 leaves 8 


2 from 10 leaves 


8 


3 from 1 1 leaves 


8 




J from 10 leaves 9 


2 from 1 1 leaves 


9 


3 from 12 leaves 


9 




1 from 1 1 leaves 10 


2 from 12 leaves 


10 


3 from 13 leaves 


10 




4 from 4 leaves 


5 from 5 leaves 





6 from 6 leaves 







4 from 5 leaves 1 


5 from 6 leaves 


I 


6 from 7 leaves 


1 




4 from 6 leaves 2 


6 from 7 leaves 


2 


6 from 8 leaves 


2 


4 from 7 leaves 3 


5 from 8 leaves 


3 


6 from 9 leaves 


3 




4 from 8 leaves 4 


5 from 9 leaves 


4 


6 from 10 leaves 


4 




4 from 9 leaves 5 


5 from 10 leaves 


5 


6 from 1 1 leaves 


5 




4 from 10 leaves 6 


5 from 1 1 leaves 


6 


6 from 12 leaves 


6 




4 from 1 1 leaves 7 


5 from 12 leaves 


7 


6 from 13 leaves 


7 




4 from 12 leaves 8 


5 from 13 leaves 


8 


6 from 14 leaves 


8 




4 from 13 leaves 9 


5 fnmi !4 leaves 


9 


6 from 15 leaves 


9 




4 from 14 leaves 10 


5 from 15 leaves 10 


6 from 16 leaves 10 




7 from 7 leaves 


8 from 8 leaves 





9 from 9 leaves 







7 from 8 leaves I 


8 from 9 leaves 


1 


9 from 10 leaves 


1 




7 from 9 leaves 2 


8 fnmi 10 leaves 


2 


9 from 1 1 leaves 


2 




7 fn)m 10 leaves 3 


8 from 1 1 leaves 


3 


9 from 12 leaves 


3 




7 from 1 1 leaves 4 


8 from 12 leaves 


4 


9 from 13 leaves 


4 




7 from 12 leaves 5 


8 from 13 leaves 


5 


9 from 14 leaves 


5 




7 from 13 leaves 


8 from 14 leaves 


6 


9 from 15 leaves 


6 




7 from 14 leaves 7 


8 from 15 leaves 


7 


9 from- IG leaves 


7 




7 from 15 U-aves 8 


8 from 16 leaves 


8 


9 ^\o\w \1 ViNe-?. 


^\ 


7 from 16 leaves 9 
7 from 17 leaves 10 ' 
1 


8 from 17 leaves 


9 


\ Vi Wo\w \% Vv^N^^ "^ N 


S ixom 18 leaves \0 


^ ^ iiom \^ \ftV4N 


€»' 


V>i 
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PRINCIPLES AND EXAMPLES. 

37. John has 6 apples and gives 4 to Charles : how many 
has hi' left ? 

The ?. is called the difference between the numbers 6 
and 4 ; and this difference added to the less number 4, will 
give the greater number 6 : hence, 

The DiFFEitENCE between two numbers^ is such a nvrnber as 
add'.d to the less will give the greater. 

Subtraction is the operation of finding the difference be- 
tween tuo 71 umbers, 

When the two numbers are unequal, the 'arger is called 
the niimieml, and the less is called the subtrahend. Theii' 
dillerence, whether they are equal or unequal, is called the 
remainder, . 

OF THE SIGNS. 

88, The sign — , is called minus, a term signifying less. 
When placed between two numbers it denotes that the one 
on the right is to be taken from the one on the left. 

Thus, 6—4 = 2, denotes that 4 is to be taken from 6. Here, 
6 is the minuend, 4 the subtrahend, and 2 the remainder. 



12—2=10. 
12—3= how many? 
10 — 4= how many ? 
11—6= how many? 
18 — 9= how many ? 
25 — 8= how many ? 



17 — 7= how many ? 
16 — 8= how m^ny ? 

19 — 9= how many ? 

20 — 4= how many ? 

13 — 7= how many ? 

14 — 2= how many ? 



EXAMPLES. 

1 . James hag 27 apples, and gives 14 to John : how many 
has he left? 

37. \\ hat is the dilference between two numbers] What is Subtrac- 
tion 1 What is the larger number called I What is tlie smaller number 
Lalle.1 ? What is the ilifiierence called ! In the first exaiuple,' which 
uuml)er was the minuend ? Which the subtrahend I Which the re- 
mainder I 

:<9. \y\iat is the Mgn of Subtraction 1 What is it called 1 WTiat 
di/e^ the term Mignify ? Wbea placed l>etwe<^n tAwo twimber* what do^ 
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The 27 is made up of 7 units and 2 tens j 27 Minuend, 
and the 14. of 4 units and 1 ten. Subtract 4 14 SubtraheiK*. 
units from 7 unit.-*, and 3 units will remain: To t> • i 
Bubtract 1 ten from 2 tens and 1 ten will re- __ 
main: licnce, the remainder is 13. 

2. What are the remainders in the following examples : 

(1.) (2.) (3.) (4.)- 

Minuends, 874 972 999 8497 

Subtrahends, 642 631 ^ 7487 

Remainders, 232 IQIQ 

3. A farmer had 378 sheep, and sold 256 : how many had 
he left? 

Wc tirst write the number 378, and then 256 under 378 
it, so that units of tlie same order shall fall in the same 256 
column. We then take 6 units from the 8 units, 5 tens -Too" 

from 7 tens, and 2 hundreds from 3 hundreds, leaving for 

the remainder 122. 

4. A merchant had 578 dollars in cash, and paid 475 dol 
iars for goods : how much had he left? 

5. What are the remainders in the following examples : 

(1.) (2.) (3.) 

62843 278846 894862 

51720 167504 170641 
11123 



39. W^e see, from the above examples, 

1st. That units of the saute atder are tvritten in tlie 
same column ; and 

2d. Tluit units of any order are always subtracted from 
units of the same order, 

40. To find the diflerence when any figure of the minuend 
is less than the one which stands under it. 

1 . What is the diflerence between 843 and 562 % 



39. What principles are shown by' the examples 1 

40. Can you subtract a greater number frouv at \eaa\ N^cu V^^ >x^ 
per figure is the least, how do you proceed 1 "Doea \K\% <^^x\^^ vis» 
ilSereiJce between the numbers ? What then lu&v '^^ «Xv»'Ag* ^'^'^ 



OPERATlOBi 

843 
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Analysis. — Begin at the units' column, and say. 
2 from 3 leaves 1, -which is written in the unittt' 
place. At the next place wc meet a difficulty, for 562 

we cannot subtract a greater number from a less. 
^ if now, we take 1 from the 8 hundreds (equal to 7 14 3 
10 tens) and add it to the 4 tens, the minuend will f^ f o 

become 7 hundreds, 14 tens, and 3 units, as written 

bsR)W. We may then say 6 tens from 14 tens leaves 2 8 1 
8 tens ; and then 5 hundreds from 7 hundreds leaves 
2 hundreds: hence, the remainder is 281. 

The samie i-esult is obtained by adding, mentally, 10 to ^^.^ 
the 4 tens, and then adding 1 to 5, the next figure of the ^^^ 
subtrahend at the left; for, adding 1 to the 5 is the same *^^'^ 
as diminishing the 8 by 1. This process of adding 10 ^-r- 
to a figure of the minuend and returning 1 to the next *°* 
figure of the sjbtrahend, at the left, is called borrowing. 

41. Hence, to find the dilTerence between two numbers, 
we have the. following 

RULE. 

I. Set down the less numher under the greater^ so that umts 
of the same order shall fall in the same column. 

II. Begin at the right hand; subtract each figure of the lower 
line from the one directly over it, when the wpiter figure is the 
greater ; hut when it is tlie less, add IG to it, before subtracting, 
after which add I to the next figure of tlie subtrahend, 

PROOF. 

The remainder or difference is such a number as ad'led to 
the subtrahend will give a sum equal to the minuend, (Art. 
37,) hence : 

Add the remainder to the subtrahend. If the work is right 
the sum will be equal to the minuend, > 

EXAMPLES. 

(1.) (2.) (3.) 

Minuends, 8592G78 67942139 2190G780 

Subtrahends, 10789 53 9750783 104202196 

Remainders, 7513'/25 

Proofs, 8592678 67942139 2190G7o03 

■//. Now do you sot down the numbers for subtraction 1 "Where do 
' joa hegiB to Bubtmci 1 How do you subtract ^ 0\v« \i» rule, Hnw 
<hfyau prove subtract iou » 
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Rem&indcrs, 



(4.) 
10000 
4 

9996 



(5.) 

30000 
9999 



(6.) 
67087 
40000 



(7) 
100000 

1 



(8.) 

87000 

1009 

85991 



'9. From 2687804 take 2376982. 

10. From 3762162 take 826541. 

11. From 78213609 lake 27821890. 

12. From thirty thousand and nincty-fieven, take cue 
thousand six hundred and fifty-four. 

13. From one hundred millions two hundred and forty-ieveD 
thousand, take one million four hundred and nine. 

14. Subtract one from one million. 

15. From 804367 subtract 27905. 

16. From 18623041 subtract 61294. 

17. From 4270492 subtract 26409. 

18. From 8741209 subtract 728104. 

19. From 741874 subtract 689346. 

SPELLING KEAOIMG. 

42. 1. What is the difference between 725 and 341 ? 

OPSRATIOM. 

By the common method, which is spelling, we say, 725 
1 from 5 leaves 4 ; 4 from 12 leaves 8; 1 to cai^ 341 
to 3 is 4 ; 4 from 7 leaves 3. •jgj 

Reading the words which express the final result, we should 
make the operations mentally, and say 4, 8, 3. 

Let the pupils be practiced separately in the reading, and also 
in concert in classes. 



APPLICATIONS. 



43. It should be observed, that in all the applications of 
Subtraction, one number can be subtracted from another, only 
when they both liave the same unit. 



42. Explain the process of reading the results in subtractioti. 

43. What is always necessary in arder that one namlmx tCA:; \m «^ 
teict«d from anothef 1 
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EXAMTLES FOR PRACTICE. 

1. Suppose John were born in eighteen hundred itud 
fifleen, and James in eighteen hundred and twenty-five: 
what is the difierence of their ages ? 

2. A man was bom 1785 : what was his age in 1830 ? 

Ans. 

3. Suppose I lend a man 1565 dollars, and he dies* owing 
me 450 dollars : how much had he paid me ? 

Ans. 

4. In five bags are difierent sums of money to the amount 
in all of 1000 dollars. In the first there are 100 dollars ; in 
the second, 314 dollars ; in the third, 143 dollars ; and in the 
fourth, 209 dollars : how many dollars does the fifth contain 1 

Ans, 

5. America was discovered by Christopher Columbus in 
the year 1492. What number of years has since elapsed ? 

6. George Washington was born in the year 1732, and 
died in 1799 : how old was he at the time of his death? 

Ans, 

7. The declaration of independence was published, July 
4th, 1776 : how many years to July 4th, 1838? 

Ans 

8. In 1850 there were in the State of New York 3,097,394 
inhabitants, and in the State of Pennsylvania 2,311,786 in- 

.habitants : h&w many more inhabitants were there in New 
York than in Pennsylvania ? Ans. 

9. The revolutionary war began in 1775 ; the late war in 
1812 : what time elapsed between their commencements? 

Ans. 

10. In 1850 there were in New York, which is the largest 
city in the United States, 515,547 inhabitants, and in Phila- 
delphia, the next largest city, 340,045 : how many more 
inhabitants were there in New York than in Philadelphia ? 

Ans. 

11. A man dies worth 1200 dollars : he leaves 504 to his 
daughter, and the remainder to his son : what was the son*? 
portion? 

12. Suppose a gentleman has an income of 3090 dollars 
R-year, and pays for taxes 150 dollars, and expends be«ide8 268 
A>Uaj5 : how much does he save ? 
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13. A merchant bought 600 barrels of flour for 3500 dol- 
iarg ; he sold 250 barrels for 2000 dollars : how many bar- 
rels remained on hand, and how much must he sell them for, 
that he may lose nothing ? "" 

14 The tune of Yankee Doodle was composed/ by a doctor 
of the British army to ridicule the Americans in 1755: hov 
many years to the present time 1 

15. Lord Cornwallis surrendered at Yorktown, and marched 
into the American lines in 1781 to the tune of Yankee Doodle : 
bow many years was that afler the tune was composed 1 

Ans. 

16. At a certain period there were 433S472 children m 
the United States, between the ages of 5 and 15 ; of thii 
number 2477667 were in schools : how many were out of 
schools? 

17. The circulation of the blood was discovered in 1616 . 
lHow many years to 1855 ? 

18. Henry Hudson sailed up the Hudson river in 1609 ; 
how many years since ? 

19. Pliny the historian died 17 years after the birth oi 
Christ : how many years before the declaration of independ- 
ence ] A?is. 

20. Potatoes were carried to Ireland from America in 1565 : 
how many years was that before the settlement of Plymouth 
ml620? 

21. The Mariner's Compass was discovered in England in 
the year 1302 : how many years was this before tlie discovery 
of America in 1492 ? How many years to the present time ? 

Ans. 

22. A merchant bought 1675 yards of cloth, for which he 
paid 5025 dollars ; he then sold 335 yards for 1005 dollars ; 
how much had he left, and what did it cost him ] 

Ans. 

23. In 1850 the slaves in the United States amounted to 
3204313; free colored to 434495: what was their differ- 
ence ? 

24. What lengtR of time elapsed between the birth of 
William Peim in 1644 and the birth of Six ^\5;j^"a.Ta\l«w3tiA ^ 

in S738? 
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25. What length of time elapsed between the birth of Sh 
Francis Bacon in 1661 and the birth of Benjamin Franklin 
in 1706? 

26. What length of time elapsed between the birth oJ 
Shakespeare in 1564 and the birth of George Washington in 
17321 

27. What length of time elapsed between the birth of John 
Hilton in 1608 and the Declaration of Independence in 1776? 

28. What length of time elapsed between the birth ol 
Oliver Cromwell in 1599 and the birth of Patrick Henrj- in 
1736? 

29. By the census of 1850, the number of white inhabitants 
in the United States amounted to 19553068; and the blacks 
to 3638808 : by how many did the white inhabitants exceed 
the black f 

30. By the census of 1850, the entire population of the 
United States, was 23191876 ; that of the six New England 
States, 2728116: by how many did the whole^ population 
exceed that of the six New England States ? 

31. In 1850, tl^e slaves in the United States amounted to 
3204313 ; and the free colored to 434495 : what was theii 
di£erence ? 

APPLICATIONS IN ADDITION AND SUBTRACTION. 

1. A merchant buys 19576 yards of cloth of one person. 
27580 yards of another, and 375 of a third; he sells 1050 
yards to one customer, 6974 yards to another, and 10462 
yards to a third : how many yards has he remaining ? 

Ans. 

2. A person borrowed of his neighbor at one time 355 
dollars, at another time 637 doUars, and 403 dollars at another 
time ; he then paid him 977 dollars : how much did he owe 
him ? 

3. I have a fortune of 2543 dollars to divide among my 
four sons, James, John, Henry and Charles. I give James 
504 dollars, John 600 dollars, and Henry 725 : how much 
remains lb: Charles ? 

4. I have a yearly income of ten thousand dollars. 1 pay 
275 for rent, 220 dollars ibr fuel, 35 dollars to the doctor, and 
Slf7^ doUais ibr all my other expenses : how much have } 

Jfs^ at tlw end of the year ? 



UMFIJi irVMBKKS. 



it 



6. A roan pays 300 dollars for 100 bhecp, 95 dollars for a 
pair of oxen, 00 dollurs for a horse, and 125 dollars for a chaise. 
He gives 100 bushels of wheal worth 125 dollars,a cow worth 
25 dollars, a colt worth 40 dollars, and pays the rest in cash : 
how much money does he pay ? 

6. A merchant owes 450120 dollars, and has property as 
follows : baiik stock 350000 dollars western lands valued at 
225100, furniture worth 4000 doLdis, and a store of floods 
-worth 96000 : how much is he worth ? 

Ans. 

7. If a man's income is 3467 dollars a year, and he 
spends 269 dollars for clothing, 467 for house rent, 879 foi 
provision, and 146 lor travelling : how much will he have 
left at the end of the year ? 

8. A man gains 367 dollars, then loses 423 ; a second 
time he gains 875 and loses 912 ; he then gains 1012 dollars :* 
how. much more has he gained than lost i 

9. If I agree to pay a man 36 dollars for plowing 25 
acres of land, 200 dollars for fencing it, and 150 for culti- 
vating it, how much shall I owe him afler paying 33 1 dollars ] 

Ans. 

10. A merchant bought 85 hogsheads of sugar for 28675 
dollars, paid 1231 dollars freight, and then sold it for 1683 
dollars less than it cost him : how much did he receive for it ? 

11. If 1 buy 489 oranges for 912 cents, and sell 125 for 
186 cents, and then sell 134 for 199 cents, how many will 
be lefl, and how much will they have cost me ? 

12. By the census of 1850, the entire population of the 
United States was 23191876 ; the slave population 3204313 ; 
free colored 434495 : what was the white population ? 

A?is, 

13. Six men bought a tract of land for 36420 dollars • the 
•irst man paid 12140 ; the second 3035 less than the first ; the 
third 346 ; the fourth 6070 more than the third ; the filth 1821 
l«S8 than the fourth : how much did the sixth man pay ? 

14. The coinage in the United States Mint liom its 
cslablishment in the year 1792 to 1836 was thus; gold 
22102035 dollars; silver 46739,182 dollars ; copper 740331 
dollars. The amount coined from the year Ibo! \» V^\^ 
was 81436165 dollars : how much more "was eomsA vcv 'Oaa. 
lai»t mentioned period than in the first *> 
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MULTIPLICATION. 

44. L \^ Charles gives 2 cents apiece for two oranges, Lcrw 
much do they cost him? 

2. If Charles gives 2 cents apiece for three oranges, how 
fuucli do they cost him ? 

3. If he gives 2 cents apiece for four oranges, how much do 
they cost him ? 

The cost, in each case, may be obtained by adding tho 
price of a single orange : 

2-h2=4 cents, the cost 'of 2 oranges. 
. 24-2-1-2 = 6 cents, the cost of 3 granges. 
2-f-2-f-2H-2=:8 cents, the cost of 4 oranges. 
In the first case 2 is taken two times ; in the second, three 
times ; in the third, four times ; and any number may be 
repeated by adding it continually to itself 

MULTIPLICATION TABLE. 



Once 


is 





3 


times 





are 


6 


times 





are 


Once 


I is 


1 


3 


times 


1 


are 3 


5 


tinges 


1 


are 5 


Once 


^ 2 is 


2 


3 


times 


2 


are 6 


.5 


times 


2 


arc 10 


Once 


3 is 


3 


3 


times 


3 


are 9 


5 


times 


3 


are 15 


, Once . 


4 is 


4 


3 


times 


4 


are 12 


6 


times 


4 


are 20 


\ Once 


5 is 


5- 


3 


times 


5 


are 15 


6 times 


5 


are 25 


Once 


6 is 


6 


3 


times 


6 


are 18 


5 


times 


6 


are 30 


Once 


7 is 


7 


3 


times 


7 


are 21 


5 


limes 


7 


are 35 


Once 


8 is 


8 


3 


limes 


8 


are 24 


6 


times 


8 


are 40 


OuvQ 


» is 


9 


3 


limes 


9 


are 27 


5 


times 


9 


are 45 


Once 


10 is 


10 


3 


times 


10 


are 30 


5 


limes 


10 


are 50 


Once 


11 is 


11 


3 


times 


11 


are 33 


5 


times 


11 


are 55 


: Once 


12 is 


12 


3 


times 


12 


are^36 


.*» 


times 


12 


are 60 


2 times 


are 







times 





are 




6 


times 





are 


2 times 


1 are 


2 




time^ 


1 


are 4 


6 


times 


1 


are 6 


1 2 times 


2 are 


4 




times 


2 


are 8 


6 


limes 


2 


are 12 


1 2 times 


3 are 


6 




times 


3 


are 12 


6 


limes 


3 


are 18 


j 2 times 


4 are 


8 




times 


4 


are i6 


G 


times 


4 


are 24 


t 2 times 


5 are 


10 




times 


6 


arc. 20 


6 


times 


5 


are 30 


1 2 times 


6 are 


12 




times 


6 


are 24 


6 


limes 


6 


are 36 


2 times 


7 are 


14 




times 


7 


are Sb" 


fi 


times 


7 


are 42 


i 2 times 


8 are 


16 




times 


8 


are 32 


6 


limes 


8 


are 48 


' 2 times 


9 are 


18 




limes 


9 


arc tM) 


G 


times 


9 


are 5^5 


' 2 times 


10 are 


20 




limes 


10 


are 40 


G 


times 


10 


are 60 


-^ times 


li are 


22 




times 


11 


are 44 


6 


times 


11 


are 66 


2 times 


12 are 


24 ' 


4 timef> 


12 


are 48 


^ 6 times 


12 


are 72 



sncFiji mmBBKi}. 



«S 



7 limes 





are 





9 times 


are 





11 times Oare 


7 times 


1 


are 


7 


9 times 


1 are 


9 


1 1 times 1 are 11 


7 times 


2 


are 


14 


9 times 


2 are 


18 


1 1 times 2 are 22 


7 times 


ar 


are 


21 


9 times 


3 are 


27 


11 times 3 are 33 


7 times 


4 


are 


28 


9 times 


4 are 


36 


11 times 4 are 44 


"t times 


6 


are 


35 


9 times 


5 are 


45 


11 times 5 are 55 


7 times 


6 


are 


42 


9 times 


6 are 


54 


1 1 times 6 are 66 


7 times 


7 


are 


49 


9 times 


7 are 


63 


1 1 times 7 are 77 


7 times 


8 


are 


56 


9 times 


8 are 


72 


1 1 times 8 are 88 


7 times 


9 


are 


63 


9 times 


9 arc 


81 


1 1 times 9 are 99 


7 times 


10 


are 


70 


9 times 


10 are 


90 


11 times 10 are 110 


7 times 


11 


are 


77 


9 times 


11 are 


99 


11 tunes 11 are 121 


7 times 


12 


are 


8^ 


9 times 


12 are 


108 


11 times 12 are 132 


8 times 





are 





10 times 


Oare 





12 times Oare 


8 times 


1 


are 


8 


10 times 


1 are 


10 


12 times 1 are 12 


8 times 


2 


are 


16 


10 times 


2 arc 


'20 


12 times 2 are 24 


8 times 


3 


are 


24 


10 times 


3 are 


30 


12 times 3 are 36 


8 times 


4 


are 


32 


10 times 


4 are 


40 


12 times 4 are 48 


8 times 


5 


are 


40 


10 times 


5 are 


50 


12 times 5 are 60 


8 times 


6 


arc 


48 


10 times 


6 are 


60 


12 times 6 are 72 


8 times 


7 


are 


56 


10 times 


7 are 


70 


12 times 7 are 84 


8 times 


8 


are 


64 


10 times 


8 are 


80 


12 times 8 are 96 


8 times 


9 


are 


72 


10 times 


9 are 


90 


12 times 9 are 1()8 


8 times 


10 


are 


80 


10 times 10 are 


100 


12 times 10 are 120 


8 times 


11 


are 


88 


10 times 1 1 are 


110 


12 times 11 are 132 


8 times 


12 


are 


S6 


10 times 12 are. 


120 


12 times 12 are 144 



4. What is the cost of 6 yards of ribbon at 7 cents a yard? 

Analysis. — Six yards of ribbon will cost 6 times as much as 
1 yard. Since 1 yard costs 7 cents, 6 yards -will cost 6 times 
7 cents, which are 42 cents : therefore, 6 yards of ribbon at 7 cenU 
a yard, will cost 42 cents. 

Let the pupil analyze nevery question in a similar manner. 

6. What will 8 yards of muslin cost at 9 cents a yard ? 

6. What will 9 pounds of sugar cost at 9 cents a pound] 

7. What is the cost of 7 pounds of butter at 12 cenU a 
pound ? 

8. WTiat is the cost of 12 pounds of tea at 6 shillings a 
pound ? 

9. What is the cost of 12 pounds of coffee at 9 cents a 
pound?" 

10. What is the cost of 11 yards of cloth ^\. ^ *iiJii'8c» >*. 
vard 1 

11 What IB the cost of 9 books at 11 cent* e»jc\i'\ 
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12. Wliat is the cost of 12 pencils at 8 cents apiece 1 

13. What is the cost of 10 pairs of shoes at 2 dollars a 
pair? 

14. Wliat is the cost of 12 pairs of stockings at 3 shillings 
a pair ] 

PRINCIPLES AND EXAMPLES. 

45. Let it De required to multiply 4 by 3, and also to mui 
tiply 5 by 3. 

OPERATION OPERATION. 






PL, 



3 S 

4x3=1 



4 
4 
4 
12 Product 



'I 
5X3 






5 
5 
5 

15 Product 



From the first of these examples we see, that the product 
ol 4 multiplied by 3, is 12, the number which arises from 
taking 4, 3 times ; and that the product of 5 by 3 is equal to 
15, the number which arises from taking 5, three times: 
hence, 

Multiplication is ike operation of taking Oiu numher cu 
many times as Uiere are units in another. 

The number to be taken is called the multiplicand. 
The number denoting how many times the multiplicand ie 
taken, is called the multiplier. 

The result of the operation is called the product. 
The multiplicand and multiplier are called factorSy or pro* 
dncers of the product. 

46. We also see, from the above examples, that 4 taken 
3 times, gives the same result as is obtained by adding three 
W together ; and that 5 taken 3 times gives the same result 
M is obtained by adding three 5's together : hence, 

45. What is Multiplication \ What is the number called which is to 
b^ taken ! What does the multiplier denote ] What is the result 
DTvUed \ What are the multiplier and multiplicand called 1 
46. What la 4 multiplied by 3 equal to 1 What is 6 multiplied by % 
'^tuU to f How thea msty muitiplicatiaQ ba deftued ? 
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Mtji-tifltcation is a short i/iethod of addition. 

47. The sign X , placed between two numbers, denotea 
that they are to be multiplied together. It is called the sign, 
Of muUiplication. Also, (4 -f-3) x 5, denotes that the sum of 4 
and 3 is to be multiplied by 5. 



9x 8= 72. 
lX2x 3= 6. 
Ix4x 5= 20. 
2x6x 5= 60. 
3x4x 9= how many? 
4x3x11= how many? 
6x2x 9= how many? 
6x2x 5= how many? 



, 7x 8= how many? 

1X6 X 9= how many? 

Ix9xl2=s how many? 

5x2x11= how many ? 

7x1x12= how many ? 

9x1 X 1^= how many? 
1 1 X 1 X 7 = how many ? 
12x1 X 5= how many? 



( 1 1 


1 1 1 


1 1 


1 1 1 


1 1 


1 1 1 



Note. — There are three parts in every operation of multiplica 
»tion. First, the multiplicand; secqiad, the multiplier: and third, 
the product. 

48. The product of two factors is the same, whichever be 
taken for the multiplier. 

For, let it be required to multiply 5 by 3. 

Analysis. — Place as many Ts in a operation. 

horizontal row as there are units in the 
muUipIicaiid, and make as many rows as 
there are units in the multiplier: the 
product is equal to the number of I's in 
one row taken as many times as there are 
rows: that is, to 5X3=15. ^^ f^ 

But if we consider the number of I's in a vertical row to be 
the multiplicand, and the number of vertical rows the niuItipJier, 
the product will be equal \jo the number of Ts in a vertical row 
taken as many times as there are vertical row.s ; that is, 3X5= 15: 
and, as the sa(ne may be slibwn for any two numbers^ 

The 'product of two. factors is tlie same whichever fcictin 
is used as the niullipiier. 

47. What is the sign of multiplication 1 

Note. — Hi)w many parts are there in an> operation of multl\\lvQ»r 
tioii 1 What are they 1 

48. What is the product of 3 by 4 1 Of 4 by ^^ \s V\ift VfoAws*^ 
mJUphJ by cliiuigmff the order of Ui« factors % 
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EXAMPLES. 

3x7 = 7x3 = 21: also, 6x3=3x6 = 18. 
9x6 = 5x9=45: also, 8x6 = 6x8 = 48. 
and, 8x7 = 7x8 = 56: also, 5x7 = 7x5 = 35. ' 

49. When the multiplier does not exceed 12. 

1. Let it be required to multiply 236 by 4. 

Analysis. — It is required to take 236 4 operation. 

times. If the entire number is taken 4 times, 236 
• each order of units must be taken 4 times : 4 

hence, the product must contain 24 units, 12 — ^j •> 
tens, and 8 hundreds : therefore, the product f units, 

U944. 12 tens. 

It is seen, from the preceding analysis, "" ^ • * 

that, 944 Product. 

1. If units he multiplied by units, the unit of the produtA 
xoill be 1. 

2. If tens be multiplied by units, the unit of the product 
will be 1 ten. 

3. If hundreds be multiplied by units, the unit of the 
jyroduct udll be 1 hundred ; and so on : 

And since the product of the factors is the same whichever 
is taken for the multiplier (Art. 48), it follows that, 

4. If units of thefrst wder be m,ultiplied by units of a 
higher order, the units of tJte product tcill be the saine €ts 
that of the higlier order. 

The operation in the last example may be performed in 
another way, thus : 

Analysis. — Say 4 times 6 are 24 : set down the operatiok. 
4, and then say, 4 times 3 are 12, and 2 to carry 236 

are "14 ; set down the 4, and then say, 4 times 2 are 4 

8, and 1 to carry are 9. Set down the 9, and the 'qaT 

product is 944 as before. 

The method of carrying is the same as in addition. 

EXAMPLES. 

(1.) (2.) (3.) (4.) 

867901 278904 678741 3021945 

1 2 3 4^ 

S^79CfJ 12087780 * 
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(5.) (6.) (7.) (8.) 

28432 82798 6789 49604 

8 9 11 12 



227456 695248 

9. A merchant sold 104 yards of cotton sheeting at 9 cents 
a yard : what did he receive for it ? . ^ 

10. A farmer sold 309 sheep at four dollars apiece : hew 
much did he receive 1 

11. Mrs. Simpkins purchased 149 yards of table linen a 
two dollars a yard : how much did she pay for it? 

12. What is the cost of 2974 pine-apples at 12 cents 
apiece ? 

13. What is the cost of 4073 yards of cloth at 7 dollars 
a yard 1 

♦ 14. What is the cost of a drove of 598 hogs at 11 dollars 
apiece ? ♦ 

READING RESULTS. 

50. Spelling, in multiplication, is naming *he two factors 
which produce the product, as well as the words which in- 
dicate the operation ; whilst the readiug consists in naming 
only the word which expresses the final result. 

Analysis.— In multiplying 8325 by 6, we say, operation. 

6 times o are 30; then, 6 times 2 are 12 and 3 to 8325 

carry are !5; 6 times 3 are 18 and 1 to carry are 6 

19:6 times 8 are 48 and 1 to carry are 49. 4995iO 

This is the spelling. The reading consists in pronouncing 
only each fuial word which denotes the result of an operation, 
thus: thirty, Jifleen J nmetecn, forty '7iine. 

With a little practice, the pupils will perform the operations 
mentally, and read with great lacility, either separately or in 
concert in classes. 

51. WJien the multiplier exceeds 12. ^ 

1. Multiply 8204 by 603. 

49. Explain the multiplication of 236 by 41 W^hat principles are 
established by this operation I 

50. Explain the manner of reading the res\illa m \,\i% o^^TaMvQVk* ^ 
multiplication ^ 

61. Ofve the rule for maltiplicsiiwn 
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MULTIPLIOATIOW. 



OPERATION 

8204 

G03 

24GT2' 
49224 
4947012 



Analysis. — The multiplicand is to be taken 603 
times. Taking ii 3 times we obtain 21612. 

When we come to take it 6 hundreds times, the 
lowest order of units will be hundreds: henco, 4, 
the first figure of the product, must be written in 
Uie third place. 

Note. — The product obtained by multiplying by a single figure . 
of the multiplier, is called a partial product. In the above ex- 
ample there are two partial products, 24612 and 49224. The 
sum of the partial products is equal to the result or product sought : 
hence, the following 

Rule — I. Write the multiplier under the multiplicand^ 
placing units of the same ordsr i7i the same column. 

II. Beginning vdth the units^ figure, multiply th£ entire 
mtdtiplicand by each figure of the multipliery observing to 
vjrite the Jirst figure of each partial product directly under 
Its 7nultiplier. 

III. Add the partial products and tJieir sum will be 
the product sought. 

PROOF. 

52. "Write the multiplicand in the place of the multiplier 
and find the product as before. If the two products are the 
Bamo, the work is supposed to be right. , 

Note. — This proof depends on the principle that the product of 
two numbers is the same whichever is taken for the multiplicand 
(Art. 48) ; and ajso on the fact, that the same error would not be 
likely to occur in both operations. 

EXAMPLES. 

1. Multiply 354 by 2G7. 



Multiplicand, 
Multiplier, 


OPERATION. 

354 

207 


PROOF. 

267 
354 




2478 
2124 

708 


10G8 
1335 

801 


Product, 


94518 


94518 



te How rfrt vou prove muUlviicatxoiv^ 
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2. Multiply 365 by 84 ; also 37864 by 1^09. 



Mulliplicand, 
Multiplier, 



Troduct, 



(2.) 
365 

84 

1460 
2920 
30660 

(6.) 
46834 
406 
19014(i04 



(3.) 

37864 
209 



(7.) 
679084 
126 



(4.) 
34293 
74 



(8.) 
1098731 
1987 



(5.) 
47042 
91 



42S0822 

(9.) 
8971432 
10471 



10. Multiply 12345678 by 32. 

11. Multiply 9378964 by 42. 

12. Multiply 1345894 by 49. 

13. Multiply 576784 by 64. 



14. Multiply 596875 by 244. 

15. Multiply 46123 101 by 72. 

16. Multiply 6185720 by 132. 

17. Multiply 718328 by 96. 



18. Multiply five thousand nine hundred and sixty-five, by 
bLx thousand and nine. 

19. Multiply eight hundred and seventy thousand six hun- 
dred and filly-one, by three hundred and seven thousand and 
four. 

20 . Multiply four hundred and sixty-two thousand six hun- 
dred and nine, by itself. 

21. Multiply eight hundred and forty-nine million, six hun- 
filled and seven thousand, thre'i hundred and sLx, by iiine 
hundred thousand, two hundred and four. 



22. Multiplv 679534 by 9185. 

23. Multiply 86972 by 1208. 

24. Multiply 1055054 by 570. 

25. M ultiply 538362 by 9258. 



26. Multiply 50406 by 8050. 

27. Multiply 523972 by 1527. 

28. Multiply 760184 by 1615. 

29. Multiply 105070 by 3145. 



CONTRACT!QNS IN MULTIPLICATION. 

53. Contractions in muhiplication are short methods o** 
finding the product when the multiplier is a coin\;}osa<i vo^ask 
bcr. 



fia Wha4 AM ttM:tra«iiuii« l» mvjJU«vA*»**'^^ 



60 MULTIVLICAllOH. 

QASE I. 

Of Components or Factors, 

54. A composite number is one that may oe produced bj 
the multiplication of two or more numbers, which arc called 
components ox factors. 

Thus, 2x3 = 6. Here, 6 is the composite number, and 2 
and 3 are its components or factors. 

The number, 16=8x2: here 16 is a composite number, 
and 8 and 2 are the factors. But since 4x4 = 16, we may 
also regard 4 and 4 as factors of 1 6. 

Again, 16 = 8x2, and 8=4x2=2x2x2: hence. 
16 = 2x2x2x2: therefore, 16 has also^four equal factons. 

1. What are the factors of 8? of 9? of 10? of 12? of 14 ? 
of 18? of 24? 

2. What are the factors of 20 ? of 21 ? of 22? of 26 ? of 
25? of 30? 

3. What are the factors of 36 1 of 42 ? of 44 ? of 49 ? of 
66? of 64? of 72? 

4. Let it be required to multiply 8 by the composite num- 
ber 6, of which the factors are 2 and 3. 



; M 2X8=16 8 

11 -1 1. 

I l[2 48 24 

1 42 ~ ^ 

If we write 6 horizontal lines with 8 units in each, it vf 
evident that the product of 8 X 6=48 will express the num- 
ber of units in all the lines. 

Le4 us first connect the lines in sets of two each, as at the 
, right ; the number of units in each set will then be expressed 
by 8 X 2= 16. But there are 3 sets ; hence, the number of 
an.tB in all the sets is 16 X 3=48. 

S4. Mliat 18 a composite number T Is 6 a composite number 1 What 
are its compcnents or factors ? What are the factors of the coinposito 
number 16 ! What are the factors of ih© comvoaile u\x\i\\iet V^' H«sf 
^^ v»if-- multiftj^ wlktrn (he muiipUeT if* i* lrtiuniiw«\« x\vkm\««^ 



Again, if we divide the lines into sets of 3 each, as at the 

left, the number of units in each set will be equal to 
8x3 = 24, and since there are two sets, the whole number 
of units will be expressed by 24x2=48. 

Since the product of either two of the three factors 8, 3 and 
2, will be the same whichever be taken for the rhultipliei 
(48), and since the same principle will apply to that product 
and the other factor, as well as to any additional factor, if 
introduced, it follows that, 

Tlie jrroduct of any number of factors vdll he the same 
in wJuilever order they are multijdied : hence, the following 

Rule. — I. Separate Vic composite number into its factors. 

II. Multiply the multiplicand and the partial products 
by tJie factors t in successiony and the last product ig^UI be the 
entire prodvAyt sought. 

EXAMPLES. 

1. Multiply 327 by 12. 

The factors of 12 are 2 and 6 ; they are also 3 and 4 ; or 
they are 3, 2 and 2. 

For, 2x6=12, 3x4 = 12, and 3x2x2=12. 



2. Multiply 5709 by 48. 

3. Multiply 342516 by 56. 

4. Multiply 209402 by 72. 



5. Multiply 937387 by 64. 

6. Multiply 91738 by 81. 

7. Multiply 3842 by 144. 



CASE IL 

55. When the multiplier is 1, toith any number of ci- 
phers annexed, as 10, 100, 1000, <kc. 

Placing a cipher on the right of a number, is called an- 
nexing it Annexing one cipher increases the unit of each 
place ten times : that is, it changes units into tens, tens into 
hundreds, hundreds into thousands, &c. ; and therefore in- 
creases the number ten times. 

Thus, the number 5 is increased ten times by annexing one 
cipher, which makes it 50. The annexing of two ciphers 

65. If you place one cipher on the right of a mxroibex^ "wV^x «SS6R\.\is^ 
It ou its value 1 If you place two, what efifect Via* \t ^ \i ia>^^ ^Aft» 
three? How much wili each increase it'? Hww «Vo "Jckx tom\x!\v^ Vi 
JO, 100, 1000 ttc • 
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increases a number one hundred times ; the annexing of three 
ciphers, a ikousand limes, &c. : hence, the Ibllowiiig 

Rule. — Annex to the multiplicand as mxiny ciphers as 
there are in tlie ^nultiplier^ and the number so formed xoitl 
be tJie required prodicct. 



EXAMPLES. 



1. Multiply 254 by 10. 

2. Multiply 648 by 100. 

3. Multiply 7987 by 1000. 

4. Multiply 9840 by 10000. 



5. Multiply 3750 by 100. 

6. Multiply G704 by 10000. 

7. Multiply 2141 by 100. 

8. Multiply 872 by 100000. 



pASE m. 

56. When there are ciphers on the right hand of one or 
both of the factors. 

In this case each number may be regarded as a composite 
number, of which the significant figures are one factor, and 
1, with the requisite number of ciphers annexed, the other. 

1. Let it be required to multiply 3200 by 800. 

OPERATION. 

3200 = 32x100; and 800=8x100 ; 
Then, 3200 X 800 =32 x 1 00 x 8 x 1 00 
=32x8x100x100 
= 2560000. 
Hence, we have the fbllowirig 

Rule. — Chndt the ciphers and multiply the signiflcanL 
figures : then place as many ciphers at the right hand of 
the product a^ there are in both factors. 

examples. 

(1.) (2.) (3.) 

76400 7532000 416000 

24 580 357000 



1833600 148512000J0O 



4. 4871000x270000 

5. 296200x875000. 
5. .'?4/>r.789x 567090. 



7. 21200x70. 

8. 359200x304000. 

9. 7496430x096000 



APPLICATIONS IN MULTIPICATIOM. 

57. The analysis of a practical question, in Multiplication, 
requires that the multiplier be an abstract nujnber ; and then 
the unit of the product will be the same as live ujiit of tlhe 
multiplicand. 

Thus, what will 5 yards of cloth cost at 7 dollars a yard 1 

Analysts. — Five yards of cloth will cost 6 times as much as 
1 yard. Smce 1 yard of cloth costs 7 dollars, 5 yards will cost 
5 times 7 dollars, which are 35 dollars ; therefore, 5 yards of dotli 
at 7 dollars a yard, will cost 35 dollars : heuce, 

The cost of any number of things is equal to the prioe 
of a single thing m^ultijdied by the numher. 

But we have seen that the product of two nnmbera will be 
the same, (that is, will contain the same number of unitsj 
whichever be taken for the multiplicand (Art. 48). Henee, 
in practice, we may multiply the two factors together, taking 
either for the multipher, and then assign the proper unit to 
the prtMuct. "We generally take the lea^t number for the 
multiplier. 

QUESTIONS FOR PRACTICE. 

1. There are ten bags of cofiee, each containing 48 pounds : 
how much coffee is there in all the bags ? 

2. Therto are 20 pieces of cloth, each containing 37 yards, 
and 49 other pieces, each containing 75 yards : how many 
yards of cloth are there in all the pieces ? / 

3. There are 24 hours in a day, and 7 days in a week : 
how many hours in a week 1 

4. A merchant buys a piece of cloth containing 97 yards, 
at 3 dollars a yard : what does the piece cost him ? 

5. A farmer bought a farm containing 10 fierds ; thre^ of 
the fields contained 9 acres each ; three other of the fields 
12 acres each ; and^the remaining 4 fields each 15 acres; 
how many acres were there in the farm, and how much did 
the whole cost at 18 dollars an acre ? 

6. Suppose a man were to travel 32 miles a day : how far 
would he travel m 365 days f 

66 When there are ciphers on the right hand of one or both the fao> 
torn, how do you multiply ? 

67. What does the analysis of a practical quest\otiT«c^\i«\ '^v^tw ^ 
you find the coi»t of a slu^le Uiing 1 How uiay U W t\v}V\^ Vv\ vt>&K^^c^'^ 
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7. A merchant bought 49 hogsheads of molasses, each 
containing G3 gallons : how many gallons of molasses were 
there in the parcel ? 

8. In a certain city there are 3751 houses. If each house 
on an average contains 5 persons, how many inhabitants are 
there in the city 1 

9. If a regiment of soldiers contains 1128 men, how many 
men ire there in an army of 106 regiments ? 

10. If 786 yards of cloth can be made in one day, how 
many yards can be made in 1252 days ? 

11. If 30009 cents are paid for one man's labor on a rail- 
road for 1 year, how many cents would be paid to 814 men, 
each man receiving the same wages ? 

12. There are 320 rods m a mile ; how many rods are 
there in the distance from St. Louis to New Orleans, which 
is 1092 miles? 

13. Suppose a book to contain 470 pages, 45 lines on each 
page, and 50 letters in each line : how many letters in the 
book ? 

14. Supposing a crew of 250 men to have provisions for 
30 days, allowing each man 20 ounces a day : how many 
ounces have they ? 

15. There are 350 rows of trees in a large orchard, 125 
trees in each row, and 3000 apples on each tree : how many 
apples in the orchard 1 

16. What is the cost of 7585 barrels of flour at 7 dollars a 
barrel ? 

17. If a railroad car goes 27 miles an hour, how far wiU 
it run in 3 days, running 20 hours each day ? How far would 
it run if its rate were 37 miles an hour ? 

18. If 1 327 barrels of flour will feed the inhabitants of a 
city for 1 day, how many barrels will supply them for 2 
years ? 

19. A regiment of men contains 10 companies, each cont 
pany 8 platoons, and each platoon 34 men : how many men 
m the regiment ? 

20. Two persons start from the same place and travel in 
the same direction : one travels at the rate of 6 miles an 
hour, the other at the rate of 9 miles an hour. If they travel 

S hours a day, how fan will they be apart at^ the end of 17 
daj^s 7 How far if they travel in opposile OLViecAiviw^^ 
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21. The Erie railroad is about 425 miloa long, and cost 05 
tljoiisaud dollars a mile : what was the entire cost of cou- 
struclion ? 

22. A drover l)oiight 106 oxen at 35 dollars a head ; it cost 
him 6 dollars a head to get them to market, where he sold 
them at 4 7 dollars ; did he make or lose, and how much ? 

23. The great Illinois Central Railroad reaches from 
('liicago to the mouth of the Ohio river, 815 miles: it cost 
23500 dollars a mile : what was its entire cost ? 

24. Mr. Denniug's orchard is square and contains 36 trees 
in a row : each tree yields 4 barrels of apples which he sells 
for 2 dollars a barrel : how much does he get for his crop ] 

. BILLS OF PARCELS. 

ft8. WTien a person sells goods he generally gives with 
them a bill, showing the amount charged for them, and 
acknowledging the receipt uf the money paid ; such bills are 
called Bills of ParceU. 

New York, Oct, 1, 1854. 
25 James Johnson, Bought of W. Smiths 

4 Chests of tea, of 45 pounds each, at 1 doll, a pound. 

3 Firkins of butter at 17 dolls, per firkin 

4 Boxes of raisins at 3 dolls, per box - 

36 Bags of coflee at 16 dolls, each ... 

14 Hogsheads of molasses at 28 dolls, each 

Amount, dollars. 

Received the amount in full. W\~SmUh, 



Hartford, Nov. 1, 1854. 

26 James Hughes, Bought of W. Joyir.s. 

27 Bags of coflee at 14 dollars per bag - 

18 Chests of tea at 25 dolls., per che?t - ,- * 

75 Barrels of shad at 9 dolls, per barrel 

87 Barrels of mackerel at 8 dolls, pei barrel - 

07 Cheeses at 2 dolls, each - - - . 

59 Hogsheads of molasses at 29 dolls, per hogshead, 

Amount, doUccrt. 

Received the amount in full, for W. Jonea, 
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DIVISION. 

59. 1. How many Ts are there in 1 ? How many in 2^ 
In31 In4? In6? 

2. How many 2's are there in 2 ? 2 in 2 how many times ] 
2 in 4 how many times ? 2 in 6 how many times ? In 8 ? 

3 How any S's in 6 ? 3 in G how many times ? 3 in 

? 3 in 12? 3 in 16? 3 in 18? 

DIVISION TABLE. • 



/ 



1 in 


1 


1 time 


5 in 5 1 time 


9 in 


9 


1 time 


1 in 


2 


2 limes 


5 in 10 2 times 


9 in 


18 


2 times 


1 in 


3 


3 times 


5 in 15 3 times 


9 in 


27 


3 times 


1 in 


4 


4 times 


5 in 20 4 times 


9 in 


36 


4 times 


1 in 


5 


5 times 


5 in 25 5 times 


9 in 


45 


,5 times 


I in 


6 


6 times 


5 in 30 6 times 


9 in 


54 


6 times 


I in 


7 


7 times 


5 in 35 7 times 


9 in 


63 


7 times 


1 in 


8 


8 times 


5 in 40 8 times 


9 in 


72 


8 times 


I in 


9 


9 times 


5 in 45 9 times 


9 in 


81 


9 times 


2 in 


2 


1 time 


6 in 6 1 time 


10 in 


ro 


1 time 


2 in 


4 


2 times 


6 in 12 2 times 


10 in 


20 


2 times 


2 in 


6 


3 times 


6 in 18 3 times 


10 in 


30 


3 times 


2 in 


8 


4 times 


6 in 24 4 times 


10 in 


40 


4 times 


2 in 


10 


5 times 


6 in 30 6 times 


10 in 


50 


5 times 


2 in 


12 


6 times 


6 in 36 6 times 


10 in 


60 


6 times 


2 in 


14 


7 times 


6 in 42 7 times 


10 in 


70 


7 times 


2 in 


16 


8 times 


6 in 48 8 times 


10 in 


80 


8 times 


2 in 


18 


9 times 


6 in 54 9 times 


10 in 


90 


9 times 


3 in 


3 


1 time 


7 in 7 1 time 


11 in 


11 


1 time 


3 in 


B 


2 times 


7 in 14 2 times 


11 in 


22 


2 times 


3 in 


9 


3 times 


7 in 21 3 times 


11 in 


33 


3 times 


3 in 


12 


4 times 


7 in 28 4 times 


11 in 


44 


4 times 


3 in 


15 


5 times 


7 in 35 5 times 


11 in 


55 


5 times 


3 in 


18 


6 times 


7 in 42 6 times 


11 in 


66 


6 times 


3 in 


21 


7 times 


7 in 49 7 times 


11 in 


77 


7 times 


3 in 


24 


8 times 


7 in 56 8 times 


11 in 


88 


8 times 


3 in 


27 


9 times 


7 in 63 9 times 


11 in 


99 


9 times 


"lliT 


4 


1 time 


8 in 8^1 time 


12 'n 


12 


1 times 


4 in 


8 


2 times 


8 in 16 2 times 


12 in 


24 


2 times 


4 in 


12 


3 times 


8 in 24 3 times 


12 in 


36 


3 times 


4 in 


16 


4 times 


8 in 32 4 times 


12 in 


48 


4 times 


4 in 


20 


5 timos 


8 in 40 5 times 


12 in 


60 


5 times 


1 4 in 
/ 4 in 


24 


6 times 


8 in 48 6 times 


12 in 


72 


6 times 


28 


7 times 


8 in 56 7 times 


12 in 


84 


7 timca 


4 in 


32 


8 times 


8 in 64 8 time« 


12 in 


96 


8 times 


4 in 30 


U tuiiefi 


H m TZ Uuies 


\ VA Vu 


\<M 


^>M«»i 
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QUESTIONS. 



.. If 12 apples be equally divided among 4 boys, bow 
many, will each have f 

Analysis. — Since 12 apples are to be divided equally between 
4 boys, one boy wil) have as many apples as 4 is contained timeii 
in rj, which is 3 ; therefore, if 12 apples be equally divided be- 
tu'een 4 boys, each will have 3 apples. 

2. If 24 peaches be equally divided among 6 boys, how 
many will each have ? How many times is 6 contained in 
24 ? ' 

3. A man has 32 mile«» to walk, and can travel 4 miles an 
hour, how many hours will it take him ? 

4. How many yards of cloth, at 3 dollars a yard, can you 
buy for 24 dollars ? 

Analysis. — Since the cloth is 3 dollars a yard, you can buy as 
many yards as 3 is contained times in 24, which is 8 : therefore, 
you can buy 8 yards. 

5. How many oranges at 6 cents apiece can you buy fbi 
42 cents? 

6. How many pine-apples at 12 cents apiece can you buy 
for 132 cents'? 

7. A farmer pays 28 dollars for 7 sheep : how much is 
that apiece? 

Analysis. — Since 7 sheep cost 28 dollars, one sheep will cost as 
many dollars as 7 is contained times in 28, which is 4 ; therefore, 
each sheep will cost 4 dollars. 

8 If 12 yards of muslin cost 96 cents, how much does 
1 yard cost? 

9. llow many lead pencils could you buy for 42 cents, if 
they cost 6 cents apiece ? 

10. How many oranges could you buy for 72 cents, if they 
cost G cents apiece 1 

11. A trader wishes to pack 64 hats in boxes, and can put 
but 8 hats in a box : how many boxes does he want 1 

12. If a man can build 7 rods of fence in a da^^ W« Nssa-^ 
will it take him to build 77 rods ? 

13. If a man pays 56 doJIars for seveu yaxd^ o"? c\uNNx, Vcp« 
tauah 10 that a yturil 1 
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14. ,Twelve men receive 108 dollars for doing a piece of 
work • how much does each one receive ? 

15. A merchant has 144 dollars with which he is going to 
buy cloth at 12 dollars a yard ; how many yards c^ he pur- 
chase? 

16. James is to learn forty-two verses of Scripture in a 
jieek : how much must he learn each day ? 

17. How many times is 4 contained in 60, ani how laauy 
over ? 

PRINCIPLES AND EXAMPLES. 

60. 1. Let it be required to divide 86 by 2. / 

Set down the number to be divided and write 

ihe other number on the left, drawing a curved operation. 

line between them. Now there are 8 tens and . '§ 

fi units to be divided by 2. We say, 2 in 8, 4, g ^ 

times, which being tens, we write it in the tens '^ *> 

place. We then say, 2 in 6, 3 times, which S S 

being units, are written in the units' place. 2) 86 

The result, which is called a quotient^ is there- — r;; .• ». 

fore, 4 tens and 3 units, or 43. ^"^ ^"°"® ^ 

"^. Let it be required to divide 729 by 3. 

Analysis. — We say, 3 in 7, 2 times and 1 over, opkhatioh. 
Set down the 2, which are hundreds, under the 7. 3)729 

But of the 7 hundreds there is 1 hundred, or 10 t^^ns, ~~243 

not yet divided. We put the 10 tens with the 2 
tens, making 12 tens, and then say, 3 in 12, 4 t^mes, and write the 
4 of the quotient in the tens' place ; then say, 3 in 9, 3 times. 
The quotient, therefore, is 243. 

3. Let it be required to divide 466 by 8. 

Analysis. — We first divide the 46 tens 
by 8, giving a quotient of 5 tens, and 6 tens uperatiom. 

over. These 6 tens are equal to 60 units, 8)466 
to which we add the 6 in the units' place. 08-2 remain. 

We then say, 8 in 66, 8 times and 2 over ; y 

hence, the quotient is 58, and 2 over, which 
we call a remainder. This remainder is 
written after the last quotient figure, and 
the 8 placed under it ; the quotient is read, 58| qiloUent. 

^ and 2 divided by 8. 

^o JSz. I. — When you divide 8 tens \s^ ^, \ftt\it\m\\.oi \Jaft Quotient 
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Amaltsib. — In the first example, 86 is divided into 2 equal parts, 
und the quotient' 43 is one of the parts. If one of the equal part* 
be multiplied by the number of parts 2, the product will be 86, the 
number divided. 

In the third example, 466 is divided into 8 equal parts, and two 
uiuts remain that are not divided. If one of the equal parts, 58, 
be multiplied by the number of parts, 8, and the remainder 2 be • 
Oidded to the product, the result will be equal to 466, the numlf r 
divided. 

61 . Division is the operation of finding from two numbers 
a thirdy which multiplied by the firsts unM produce the second. 

The first number, or number by which we divide, is called 
the diirUor, 

The second numbei, or number to be divided, is called the 
dividend. 

The third number, or result, is called the quotient. 

The quotient shows how many times the dividend contaiuh 
the divisor. 

If anything is left after division, it is called a remainder. 

62, There are three parts in every division, and sometimes 
ibur : 1st, the dividend ; 2d, the divisor ; 3d, the quotient ; 
and 4th, the remainder. 

There are three signs used to denote division ; they are the 
following : . 

18-f-4 expresses that 18 is to be divided by 4. 
^ expresses that 18 is to be divided by 4. 
4)18 expresses that 18 is to be divided by 4. 
When the last sign is used, if the divisor does not exceed 
1 2, we draw a line beneath, and set the quotient under it. If 
the divisor exceeds 12, we draw a curved line on the right of 
the dividend, and set the quotient at the right. 

2. — When the seven hundreds are divided by 3, what is the unit o 
the quotient 1 To how many tens is the undivided hundred equal 
When the 12 ten» are divided by 3, what is the unit of the quotient . 
When the 9 units are divided by 3, what is the quotient 1 

3. — How is the division of the remainder expressed] Read tl»e 
qaotient. If there be a remainder after division, how must it be written 1 

61. What is division 1 What is the number to be divided called ( 
What is the number called by which we divide \ "WYkaXSa X>ftfc w\««<ix 
called 1 What is the number called which \a VeCl'V 

62. Yiow many parts are there in division 1 "^wae >^ev\\. "Wii»r 
fwuif sigiig are there iu divmuu ^ Muke uiiOL uaiue X-Vevw. 
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OPKRATIOK 

8 )30456 
3807 



SHORT DIVISION. 

63. Short Division is the operation of dividing when the 
work is performed mentally, and the results only v^ritten 
down. It is limited to the cases in which the divisors do not 
xceed 12. 

, Let it he required to divide 30456 by 8. 

Analysis. — We first 5ay, 8 in 3 we cannot. Then, 
8 in 30, 3 times and 6 over ; then, 8 in 64, 8 times j 
then 8 in 5, times ; then, 8 in 50, 7 times : hence, 

Rule L— TFn^e the divisor on the left of the dividend. 
Beginning at the left^ divide each figure of the dividend hy 
the divisor^ and set each quotient figure under its dividend- 

fl. If there is a remainder, after any division^ annex to it 
the next figure of the dividend, and divide as before. 

III. If any dividend is less than the divisor, write for the 
quotient figure and annex the next figure of the dividend^ for 
a new dividend. 

IV. If there' is a remainder ^ after dividing the last figure^ 
$vi the divisor under it, and annex the result to the quotient, 

PnooF.— Multiply the divisor by the quotient, and tu llio 
product add the remainder, when there is one ; if the work 
18 right the result will be equal to flie dividend 
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Ans, 



(2.) 

4)73684 

18421 

4 

73684 



Proof 

5. Divide 86434 by 2. 

6. Divide 416710 by 4. 

7. Divide 64140 by 5. 

8. Divide 278948 by 6. 

9. Divide 95040522 by 6. 
10. Divide 75890496 by 8. 

11, Divide 6794108 by 3. 
IZ Divhlo 21i(m)r<\\ by 9. 



(3.) 
5)673420 
134684 

5 

6i'3420 

13. Divide 

14. Divide 

15. Divide 

16. Divide 

17. Divide 

18. Divide 

19. Divide 
20 T)\v\(ii^ 



6 )825467 
1375771 

_£ 

825467 

2345678964 by 6. 
570196382 by IZ 
67897634 by 9. 
75436298 by 12. 
674189904 by 9. 
1404967214 by 11 
27478041 by 10. 
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21. A man sold his farm for 67«56 doliars, and divided the 
amount equally between his wife and 5 children : how much 
did each receive ? 

22. There are 576 persons in a train of 12 cars : liow 
many are there In each car 1 

23. If a township of land containing 2304 acres be equally 
divided between 8 persons, how many acres will each have l 

24. If it takes 5 bushels of wheat to make a barrel of flour, 
how many barrels can be made from 65890 bushels ? 

25. Twelve things make a dozen : how many dozens are 
therein 2167284? 

26. Eleven persons are all of the same age, and the sura 
of their ages'is 968 years: what is the age of each ? 

27. How many barrels of flour at 7 dollars a barrel can be 
bought for 609463 dollars 1 

28. An estate worth 2943 dollars, is to be divided equally 
between a father, mother, 3 daughters and 4 sons : what ifl 
the portion of each ? 

29. A county contains 207360 acres of land lying in 9 town- 
ships of equal extent : how many acres in a township ? 

30. If 1 1 cities contain the same number of inhabitants, 
and the whole number is equal to 3800247 : how many will 
there be in each ? 

FRACTIONS. 

64. 1. If any number or thing be divided into two equal 
parts, one of the parts is called one-half , which is written 
thus ; ^. 

2. If any number is divided into three equal parts, one of 
the parts is called one-third, which is written thus ; ^ ; two 
of the parts are called two-thirds^ and written thus ; \. 

3. If any number is divided into four equal parts, one of 
the parts is called one-foiirth, which is written thus ; -J ; two 
oi the parts are called two-fourths, and are written thus ; |- ; 
three of them are called three-fourths, and written ~ ; and 
tiimilar names are given to the equal parts into which any 
number may be divided. 

03. What is abort divhion ? How is it geiioraWj \>*^'^^^^'^^^*^^^ Q^v^^ 
ilie ruh. How lUt v/Kt piuvf uhurt .liviMtui^ 
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4. If a iiiimi)er is divided into five equal parts, what is one 
of the parts called ? Two of them ? Three of them ? Four 
of them ? 

5. If a number is divided into 7 equal parts, what is one 
of the parts called ? Wliat is one of the parts called when 
it h divided into 8 equal parts ? "When it is divided into 9 
equal parts ? "WTien it is divided into 10 ? When it is divided 
into 1 1 ? When it is divided into 12 ? 

6. What is one-half of 21 of4? of 6? of 8? of 10? of 121 
of 141 of 16? of 18? 

7. What is one-third of 3 ? What are two-thirds of 3 ? 

Analysis. — Two-thirds of three are two times one-third of 
three. One-third of three is 1 ; therefore, two-thirds of three are 
two times 1, or 2. 

Let every question be analyzed in the same manner. 

What is one-third of 6 ? 2 thirds of 6 ? One-third of 9? 
2 thirds of 9 ? One-third of 12 ? two-thirds of 12 ? 

8. What is one-fourth of 4 ? 2 fourths of 4 ? 3 fourths of 4 ? 
What is one-fourth of 8 ? 2 fourths of 8 ? 3 fourths of 8 ? What 
is one- fourth of 12 ? 2 fourths of 12 ? 3 fourths of 1 2 ? One- 
fourth of 16 ? 2 fourths of 16 ? 3 fourths ? 

9. What is one-seventh of 7 ? What is 2 sevenths of 7 ? 5 
sevenths 1 6 sevenths? What is one-seventh of 14 ? 3 sev- 
enths 1 5 sevenths ? 6 sevenths ? What is one-seventh of 21 1 
of 28 ? of 35 ? 

10. What is one-eighth of 8 ? of 16 ? of 24 ? of 32 ? of 
40 ? of 56 ? 

1 1 . What is one-ninth of 9 ? 2 ninths ? 7 ninths ? 6 ninths 7 
6 ninths? 4 ninths? What is one-ninth of 18 ? of 27 ? of 
54? of 72? of 90? of 108? 

12. How many halves of 1 are there in 2 ? 

Analysis. — There are twice as many halves in 2 as there are 
in 1 . There are two halves in 1 ; therefore, there iwe 2 times 2 
halves in 2, or 4 halves. 

13. How many halves of 1 are there in 3? In 4? In 5? 
hi 6? In 8? In 10? In 12? 

14. How many thirds are there in 1 f How many thirds 
oflin 2^1 In 3? In 4? In 5? In 6 ? In 9? In 12? 

/«X How many fourths are there iu 1 ? How many fourths 
or I iu a '/ hi 4 ? In G ? lu 10 *> lu VJL'K 
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16 How many fifths are there in 1 ? How many fifths of 

1 are there in 2 ? In 3 ? In 6 ? In 7 ? In 1 1 ? I» 12 ? 

17. How many sixths are there in 2 and one-sixth ? In 3 
aiid 4 sixths V In 5 and 2 sixths ? In 8 and 6 sixths ? 

18. How many sevenths of 1 are there in 2 ? In 4 and 3 
sevenths how many 1 How many in 6 and 5 sevenths ? . In 
5 and 6 sevenths ? 

1 9. How many eighths of 1 are there in 2 ? How many 
in 2 and 3 eighths l In 2 and 6 eighths ? In 2 and 7 eighths \ 
In 3 ? In 3 and 4 eighths? In 9 ? In 9 and 5 eighths] In 
10? In 10 and 7 eighths? 

20. How many twelfths of 1 are there in 2 1 In 2 and 4 
twelfths how many 1 How many in 4 and 9 twelfths ? How 
many in 5 and 10 twelfths ? In 6 and 9 twelfths 1 In 10 and 
11 twelfths? 

21. What is the product of 12 multiplied by 3 and one 
ualf, (which is written 3^) 1 

Analysis.— Twelve is to be taken 3 and one-half times (Art 
45). Twelve taken J times is 6 j and 12 taken three times is 36; 
therefore, 12 taken 3^ times is 42. 

22. What is the product of 10 multiplied by 54 ? 
"23. What is the product of 12 multiplied by 3| ? 

24. What is the product of 8 multiplied by 4 J ? 

25. What will 9 barrels of sugar cost at 2| dollars a 
barrel I 

Analysis. — ^Nine barrels of sugar will cost nine times as 
much as 1 barrel. If one barrel of sugar costs 2§ dollars, 9 
barrels will cost 9 times 2| dollars, which are 24 dollars. For, 

2 thirds taken 9 times gives 18 thirds, which are equal to 6 ; then 
9 times 2 are 18, and 6 added gives 24 dollars. 

26. What will 6 yards of cloth cost at 5f dollars a yard 1 

27. What will 12 sheep cost at 4^ dollars apiece ? 

28. What will 10 yards oi* calico cost at 9| cents a yardi 
20. What will 8 yards of broadcloth cost at 7| doilan 

a yard ? 

30. What will 9 tons of hay cost at 9f dollars a ton '^ 

31. How many times is 2 J contained in 10 ? 

Analysis. — Two and one-half is e^ualto 5\ia\v^a\ wmV \^>s^ 
equal to 20 halves; tlien, 5 halves is coutaiufeOL m ^V> Vl^X-^^*^ ^ 
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I71 all similar questions diange the divisor and dividend 
to the sayne^r actional unit. ' ^ 

32. How many yards of cloth, at 3^ dollars a yard, can 
you buy for 14 dollars? how many for 21 dollars'? 

33. If oranges are 3^ cents apiece, how many cau you buy 
for 20 cents ? 

34. If 1 yard of ribhon costs 2| cents, how many yards 
can y»)u buy lor 12 cents ? 

35. If 1 yard of broadcloth costs 3| dollars, how many 
yards cp.n be boug^ht for 33 dollars'? 

36. 11" 1 pound of sugar costs 4^- cents, how many pounds 
can be bought for 36 cents? 

37. How many times is 51 contained in 44 ? 

38. How many times is 2| contained in 24 ? 

39. How many lemons, at 2f cents apiece, can you buy 
for 32 cents ? 

40. How many yards of ribbon, at If cents a yard, can 
you buy for 12 cents ? 

LONG DIVISION. 

65. Long Division is the operation of finding the quotient 
of 'one number divided by another, and embraces the case of 
Short Divisiqn, treated in Art. 63. 

1. Let it be required to divide 7059 by 13. 

Analysis. — The divisor, 13, is not 

contained in 7 thousands; therefore, opkration. 

there are no ikousaruis in (he quotient. aj w . «6 

We then consider the to be annex- o 'fl S .§ 'c S ."§ 



ed to the. 7. maknig 70 hundreds, and ^ ^ 

call this a partial dividend. - ^v'i- T '^ o* / '^ A "? 

The divisor, 13, is contained in 70 l^j' ^ o y ^ o 4 .i 
hundreds, 5 hundreds times and some- 
thing over. To find how much over, 5 5 
multiply 13 by 5 hundreds and subtract 5 2 
the pioduct 60 from 70, and there will — ;j-q 
remain 5 hundreds, to which bring 
down the 5 tens, and consider the 55 
tens a new partial dividend^ 

60. What is long division 1 Docs it emWa^c vVve caae «*" shoit <Uvi- 
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Then, 13 is contained in 55 tens, 4 tens times and somp.thiiig 
over. Multiply 13 by 4 tens and subtract the product, 52, f n m 
55 J and to the remaiuder 3 tens bring down tiie 9 units, and con- 
eider the 39 units a new partial dividend. 

Then, 13 is contained in 39, 3 times. Multiply 13 by 3, and 
subtract the product 39 from 39, and we find that nothing remains. 

66. Proof.— Each product that has arisen from multiply- 
ing the divisor by a figure of the quotient, is a partial product, 
and the sum of these products is the product of the divisor 
and quotier^t (Art. 51, Note). Each product has been taken, ^ 
separately, from the dividend, and nothing remains. But, 
taking each product away in succession, leaves the same re- 
mainder as would be leit if their sum were taken away at 
once. Hence, the number 543, when multiplied by the 
divisoi, gives a product equal to the dividend i therefore, 543 
is the quotient (Art. 61) : hence, to prove division. 

Multiply the divisor by (he quotient and add ifi the remaiiv- 
deVy if any. If the work is right, the result will be the same 
as the dividend, / 

67. Let it be required to divide 2756 by ?6. 

We first say, 26 in 27 once, and place 1 in operation. 

the quotient. Multiplying by 1, subtracting, 26)2756(106 
and bringing down the 5, we have 15 lor the 26 

first pjirtial dividend. We then say, 26 in 15, -^ 

b limes, and place the in the quotient. We . 

then bring down the 6, and find that the divisoi ^^^ 

is contained in 156, v6 times. 

If any one of the partial dividends is less than the divisor, write • 
for the quotient figure, and then bring doWn the next figure, 
forming a new partial dividend. 

Hence, for Long Division, we have the following 

Rule. — L Write the divisor on the left of the dividend, 

II. JVote the fewest figures of the dividend, at the left^ 

that ivill contain tite divisor, aiid set the ([uotient fgurc o.t 

the right. 

C6. V\'h:it is a partial prtxluct ? What ia the sutl\ c\i ^\\ \\\«e y'^x'CvvCS 
products equal to I How do you prove liivisvoii ^ 

67 What do you do if any partial dividend 'y» \e>aa Oaa.T\ t>a.e ^vrvftox^. 
Wbst is tlic rule (or long diviaum 1 
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LONG DIVISION. 



in. Multiply the divisor by the quotient figure, suhtra($ 
the i^rodiict from the first 'partial dividend, and to the re- 
viainder annex the next figure of the dividend^ fmrning a 
second 'partial dividend 

IV. Find ill the same manner the second and succeeding 
figures of the quotient, till all the figures of the dividend 
ate brought down. 

Note 1. — There are five operatk)ns in Long Division. 1st. To 
wrife down the numbers : 2d. Divide, or find how many times : 
3d. Multiply : 4th. Subtract: 5th. Bring down, to fogn the partial 
dividends. 

2. Tlie product of a quotient figure by the divisor must never 
be larger than the corresponding partial dividend : if it is, tha 
quotient figure is too large and must be diminished. 

3. When,any one of the remainders is greater than the divisor^ 
the quotient figure is too small and must be increa.sed. 

4. The unit of any quotient figure is the same as that of the 
partial dividend from which it is obtained. The pupil should 
always name the unit of every quotient figure. 



EXAMPLES. 



,1. Divide 7574 by 54. 

OPERATION. 

■ 51)7574(140 

£1 
217 
216 

14 
00 

14 Remainder. 
2. Divide 07289 by 261. 

OPERATION. 

1^01)67289(257 
■•522__ 
T508 
1305 

"^039 
1827 



212 JSemainder. 



PROOF. 


140 Quotient. 


^4 Divisor. 


. 500 


700 


7560 


14 Remainder. 


7574 Dividend. 


PROOF. 


261 Divisor. 


257 Quotient 


1S27 


1305 


522 


212 Remainder. 


Kn'1%'^ ^WxVSceAV^. 
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3. Divide 119836G87 by 39407. 

OPERATION. PROOF. 

39407)1 19S3GG87(3041 39407 Divitior. 

11S221 . _304j aucticra 

~ 161568 39407 

157628 157628 

-39407 n6221_ 

39407 119836687 Dividend, 



4. Divide 7210473 by 37. 

5. Divide 147735 by 45, 

6. Divide 937387 by 54, 

7. Divide 145260 by 1U8. 

8. Divide 70165238 by 238. 



9. Divide 62015735 by 78. 

10. Divide 14420946 by 74. 

11. Divide 295470 by 90. 

12. Divide 1874774 Uy 162. 

13. Divide 4357^ by 216. 



14. Divide 203812983 by 5049. 

15. Divide 20195411808 by 13012. 

16. Divide 74855092410 by 949998. 

17. Divide 47254 14 9. by 4674. ' . 

18. Divide 119 184669" by 38473. 

19. Divide 280208122081 by 912314. 

20. Divide 293839455936 by 8405. 

21. Divide. 4637064283 by 57606. 

22. Divide 352107193214 by 210472. 

23. Divide 5580dl 172606176724 by 2708630425. 

24. Divide 1714347149347 by 57143. 

/ 25. Divide 6754371405671594 by 678957. 
f 26. Divide 71900715708 by 37149. 
&7. Divide 571943007145 by 37149. 

28. Divide 671493471549375 by 47143 

29. Divide 571913007645 by 37149. 

30. Divide 17 N;.)3715947 l43 by 57007. 

31. Divide 121932031 1 12635269 by 987654321. 

1 ^ 

Notes. — i.'How matiy operations arc there in long division 1 Nhinc 
them. . • 

.2. If a partial |»roduct is greater than the partial dividend, what doeir 
it indicate ^ What do you do I 

3. Wiiat do you do wiit;n any one of the remainders is greater th'ih* 
the iliidtHir ] " 

4. Wii^<' is the unit of any figure of the quotient I \VVve.\\ \\\\i ^\^\v5x 
igceij*.!-) od ill simple units, what will be the unit o? \\\e \\uoVvi.\\V'iv'^N>:x«A , 
Wi f; contained iti tens, what will be lYve mivVl o^ ^^^'^ ^C^cv-osscvV 

ur J '^^'hcn it in containcH] in hundKnU 1 I'D ttwQVxs».\wJ^'^ 



68 lONG DIVISION. 

68. miNCIPLES RESULTING FROM DIVISION. 

Notes. — 1st. When the divisor is 1, the quotient will be equal 
to the dividend. 

2d. When the divisor 8 equal to the dividend, the quotient 
will be 1. 

3d. When the divisor is less than the dividend, the quotient 
will be greater than 1. The quotient will be as many times 
greater than 1, as the dividend is times greater than the divisor. 

4th. When the divisor is greater than the dividend, the quotient 
will be less than 1. The quotient will be such a part of 1, as 
the dividend is of the divisor. 

PROOF OF MULTIPLICATION. 

69. Division is the reverse of multiplication, and they 

prove each other. Th^ dividend, in division, corresponds to 

the product in multiplication, and the divisor and quotient to 

the multiplicand and multiplier, which are factors of the jiro- 

. . duct : hence, 

If the product of two numbers be divided by the multiplir 
cand, the quotient will be the multiplier ; or^ if it be divided 
hy the multiplier .^ the quotient will be the multiplicand. 

EXAMPLES. 

•J679 Multiplicand. 3679)1203033(327 

327 Multiplier. 1103 7 

25753 9933 

7358 7358 

ii037_ 25753 

1203033 Product. 25753 

2. The multiplicand is 61835720, and the product 
8162315040 : what is the multiplier? 

3. The multiplier is 270000 ; now if the product be 
1315170000000, what will be the multiplicand? " 

4. The product is 68959488, the multiplier 96 : what ip 
the multiplicand ? 

5. The multiplier is 1440, the product 10264849920: 
what is the maltijdicand ? 

a The product is 6242102428164, the muUipUcand 
679663^: wAat is the multiiiliex ? ♦ i 

% I 



OOKTRACnONS IN liULTIFLIOATlON. btl 

CONTRACTIONS IN MULTIPLICATION. 
70. To multiply by 25. 

1. Multiply 275 by 25. 

Analysis. — If we annex two ciphers to the mul- operation 
tiplicand, we multiply it bv 100 (Art. 55) : this 4)27500 
product i8 4 times too great : for the multiplier is ^87*5 

but cme-fourth of 100 ; hence, to multiply by 25, 

Annex two ciphers to this multiplicand and divide tkn 
result by ^. , 

EXAMPLES. 

1. Multiply 127 by 25. I 3. Multiply 87504 by 25. 

2, Multiply 4269 by 25. | 4. Multiply 704963 by 25. 

71. To multiply by 12^. 
1. Multiply 326 by 12^. 

Analysis. — Since 12J is one-eighth of 100, operation. 
Annex two ciphers to the multiplicand and di' 8)32600 

vide the result by %. loT^ 

examples. 



1. Multiply 284 by 12^. 

2. Multiply 376 by 12f 



3. Multiply 4740 by 12^. 

4. Multiply 70424 by 12^. 



72. ^ jf'yply hy 33^. 

1. Multiply 675 by 33^. 

Analysis.— Annexing two ciphers to the mul- operation. 

tiplicand, multiplies it hy 100 : but the multiplier 3)67500 

is but one-third of 100 : hence, 9??nn 

Annex two ciphers and divide the result by 3. ^^OUU 



examples. 



1. Multiply 889626 by 33f I 3. Multiply 5337756 by 33^ 

2. Multiply 740362 by 33|. | 4. Multiply 2221086 by 33|. 



68. When the divisor is 1, what is the quotient 1 When the divisor 
IB equal to the dividend, what is the quotient \ When the divisor is les* 
than the dividend, how does the quotient comp•aIem\\v\^ N^\veixv\>cv» ^v- 
vifior is greater than the dividend, how does theq\io\.\eiiVc;OTXv^a.\<? V\^X\\V^ 

B9. J fa product Iw divided by one of lh« factota, w\\a!i\^ ^•^^» c^vAacwV 



/ 



70 OOIITRAOTIONS IN BnTLTEPLIOATIOS. 

73. To multiply by 125. 
1. Multiply 375Tby 125. # 

Analtsis.— Annexing three ciphers to the mul- operation. 

tiplicand, multiplies it by 1000: but 125 is but 8)375000 

one^ghth of one thousand : hence. 4 fiftTT 

Amiex three ciphers and divide the result by S. 4do/0 



EXAMPLES. 



1. Multiply 29632 by 125. 

2. Multiply 8796704 by 125. 



3. Multiply 970406 by 125. 

4. Multiply 704294 by 125. 



74. By reversing the last four processes, we have the foui 
following rules : 

1. To divide any number by 25 ; 

Multiply the' number by ^^ and divide the product by 100. 

2. To divide any number by 12-^. 

Midtiply the number by 8, and divide the product by 100. 

3. To divide any number by 33^ : 

Multiply the rvumhenr by 3, and divide the product by 100. 

4. To divide any number by 125 : 

Multiply by 8, and divide the product by 1000. 



EXAMPLE^. 

1. Divide 3175 by 25k I • 9. Divide 

2. Divide 106725 bv 25. : 10. Divide 

3. Divide 2187600 by 25. i 11. Divide 

4. Divide 2426225 by 25. 12. Divide 

5. Divide 1762405 by 25. 13. Divide 

6. Divide 4075 by I2i. 14. Divide 

7. Divide 3550 by 12|. 15. Divide 

8. Divide 59262^ by 12^. • 16. Divide 



880300 by 12J 
22500 by 33f 
654200 by 33J. 
7925200 by 33i. 
4036200 by 33|. 
93750 by 125. 
3007875 by 125. 
6758625 by 126. 



70. What is the rule for muHiplying by 25 1 

71. "UTiat is the rule for multiplying by 12i? 
Zg. What is the rule for multiplying by 33^ ? 

73., Wh^t im th9 rule for multiplying by U51 
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CONTRACTIONS IN DIVISION. 

76. OontractionB in Division are short methods of finding 
the quotient, when the divisors are composite numbers. 

OASB I. 
76 JVhen the divisor is a composite nufnber. 

I* Let it be required to divide 1407 dollars equally amoo 
21 men. Here the factors of the divisor are 7 and 3. 

AKAf.Ysis. — Let the 1407 dollars 

be first divided into 7 equal piles. opera.tion. 

Each pile will contain 201 dolldrs. 7)1407 

Let each pile be now divided into 3 j^^OT 1st quotient 

equal parts. Each part will contain i ^ 

67 dollars, and the number ol parts 67 quotient soughu 
will be 21 : hence the following 

Rule. — Divide the dividend by one of the factors of the 
divisor ; then divide the quotient, thiLS arising^ by a second 
factor, and so on, till every factor has been used as a divisor : 
tJiC last quotient will be the answer, 

EXAMPLES. 

Divide the following numbers by the factors ; 

1. 1260 by 12=3x4. 

2. 18576 by 48 = 4x12. 

3. 9576 by 72 = 9x8. 

4. 19296 by 96~12x8. 

Note. — It often happens that there are remainders after sooae 
of the divisions. How are we to find the true remainder ? 



5. 55728 by 4x9x4=144. 

6. 92860 by 2x2x3x2x2. 

7. 57b88 by 4x2x2x2. 

8. 154366 by 3x2x2. 



74 — I. What ie the rule for dividing by 25 t 
2 What is the rule for dividing by I2H 

3. What IS the rule for dividing by 33^ ? 

4. What is the rule for dividing by 125 f 

7^- What are contractions in division 1 What ia a composite num- 
ber' 

76. What is the rule for division when the diviscu: i« & c<ssi9««t&A 



72 CONTRACTIONS 

77, Let it be required to divide 75i grapes into 16 equiJ 
parts. 

r 4)751 
4x4=16 ^ 4)187 .... 3 first remainder. 
1^ 46. . . 3x4=12 
3 

15 true rem. Ans. 46|J. 

Note. — The factors of the diviBor 16, are 4 and 4. 

Analysis. — If 751 grapes be divided by 4, there will be i87 
bunches, each containing 4 grapes, and 3 grapes over. The unit 
of 187 is»07ie bunch ; that is, a unit 4 times as great as 1 grape. 

If we divide 187 bunches by 4, we shall have 46 piles, each 
containing 4 bunches, and 3 bunches over : here, again, the unit 
of the quotient is 4 times as great as the unit of the dividend. 

If, now we wish to find the number of grapes not included in 
the 46 piles, we have 3 bunches with 4 grapes in a bunch, and 
3 grapes besides : hence, 4 x 3 = 12 grapes ; and adding 3 
grapes, we have a remainder, 15 grapes; therefore, to find the 
remainder, in units of the given dividend : 

I. Multiply the last remainder by the last divisor but one, 
and add in the preceding remainder ; 

II. Multiply this result by the next preceding divisor, 
and add in the remaindery and so on, till you reach the 
unit of the dividend, 

EXAMPLES. 

1. Let it be required to divide 43720 ^y 45. 
r 3) 43720 
45=3x6x3^^)11^ .l = l8trem. lx5-|-3 = 8; 
1 3 )2914 . 3=2d rem. 8y3-hl=25 

971 . l=3d rem. 25 true rem. 

Divide the following numbers by the factors, for the divisors : 

2. 956789 by 7x8 = 56. 

3. 4870029 by 8x9=72. 

4. G74201 by 10x11 = 110. 
6. 445767 by 12x12=144. 



6. 1913578 b> 7x2x3 = 42 

7. 146187 by3x5x7 = 105 

8. 26964 by 5x2x11=110 

9. 93696 by 3x7x 11=231 



77. Give the nilc for the Tcmai\\AM. 
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78. When the Divisor is 10, 100, 1000, ^c. 

Analysis. — Since any number is made up of units, tons, hun- 
dreds, &c. (A.rt. 28), the number of tois in any dividend will 
denote how many times it contains 1 ten, and, the units will be the 
remainder. The hundreds will denote how many times the divi- 
dend contains 1 hundred, and the tens and units will be the remain- 
der; and similarly, when the divisor is 1000, 10000, &c. ; hence, 

Cui "iff from the right hand as many figures as there are ciphers in. 
the divisor — the figures at the left will be the quotient^ and those at 
the right, the reMtiinder, 

EXAMPLES. 



1. Divide 49763 by 10. 

2. Divide 7641200 by 100. 



3. Divide 496321 by 1000. 

4. Divide 64978 by 10000. 



CASE III. 

79. When there are ciphers on the right of the divisor, 

I. Let it be required to divide 673889 by 700. 
Analysis. — We may regard the operation. 

divisor as a composite number, of 7|00)673|89 

whicb the factors are 7 and 100. jT^ -i -prnains 

We first divide by 100 by striking ,orC . 

off the 89, aud then find that 7 U J^ t™« '■''"^»"»- 

contained in the remaining figures, Ans. 96|f S-, 

96 times, w^ith a remainder of 1 ; 

this remainder we multiply by 100, and then add 89, forming the 

true remainder 189 : to the quotient 96, we annex 189 divided by 

700, for the entire quotient : hence, the following 

Rule I. — Cut off the ciphers by a line, and cut off the 
same iiumber of Jigures from tlis right of the dividend, 

II. Divide the remaining figures of the dividend by the 
remaining figures of the divisor, and annpx to the remain der, 
if there be one, the figures cut o^ from the dividend: this wiU 

form the true remainder, 

EXAMPLES. 

1. Divide 8749532 bv 37000. 



78. How do you divide when the divisor is 1 with ciphers annexed? 
Give the reason of the rule? 

7y. How do you divide when there are eipliers ou thtt \:v-^VA. * '^<^> 
divisor? How do you form the true remiunde.t 



74 APPU0AT10N8. 

37|000)8749|632(236 
. 74 



Ans. 23Gi^J§§. 



239 
222 
17 
Divide the following numbers : 

2. 986327 by 210000. 

3. 676000 by 6000. 

4. 36509503 by 400700. 



5. 5714364900 by 36500. 

6. 18490700 by 73000. 

7. 70807149 by 31500. 



APPLICATIONS. 

80. Abstractly, the object of division is to find from two 
given numbers a third, which, multiplied by th« first, will 
produce the second. Practically, it has three objects : 

1. Knowing ihe number of things and their entire cost, to 
find the price of a single thing : 

2. Knowing the entire cost of a number of things and tlie 
price of a single 4;hing, to find the number of things : 

3. To divide any number of things into a given number of 
equal parts. 

For these cases, we have from the previous principles 
(page 57), the following 

RULES. 

I. Divide ihe entire cost by the niimher of the things : 
the quotient will be the price of a single thing, 

II. Divide the entire cost hj the price of a single thing : 
tiie quotient will be the number of thiiigs. 

HI. Divide the wJiole number of things by the number of 
parts into which they are to be divided : t)u quotient uill 
be t^-e number in each part, 

QUESTldNS INVOLVING THR PREVIOUS RULES. 

1. Mr. .Tones died, leaving an estate worth 4500 dollars,. to 
be divided equally between 3 daughter and 2 sons : what 
was the share of each ? 



StO Wha is the object of division, aUsttactly *? How many objects has 
it> practiaally ' iVajjjc the three objects. GWeO:ietu\esfai\3ft«iX\\t«*c»se*.i. 
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» 

S. What number must be multiplied by 124 to produce 
10796? • ♦ 

3. The sum of 19125 dollars is to be distributed equally 
among ^a certain number of men, each to receive 425 dollars : 
how many men are to receive the money 1 

4. A merchant has 5100 pounds of tea, and wishes to pack 
it in 60 chests : how much must he put in each chest ? . 

5. The product of twd numbers is 51679680, and one of 
the factors is 615 : what is the other factor 1 

6. Bought 1^6 barrels of flour for 1092 dollars, and sold 
the same for 9 dollars per barrel: how much did! gain? 

7. Mr. Jamejfe has 14 calves worth 4 dollars each, 40 sheep 
worth 3 dollars each ; he gives them all for jbl horse worth 
150 dollars : what does he make or" lose by 0q bargain ? ^ 

8. Mr. Wilson sells 4 tons of hiy at 12 dollars per ton. 
80 tushels of Xvheat at 1 dollar per bushel, and takes in 
payment a horde worth 65 dollars, a,.wagon worth 40 dollars, 
and the rest in cash : how much money did he receive ? 

9. How many pounds of collee, worth 12 cents a pound, 
must be ^giveft for 368 pounds of sugar, worth 9 cents a 
popnd ? * I 

10: The distance around the earth is computed to be about 
25000 miles : how long would it take a man to travel that 
difetanc% supposing him to travel at the rate of 35 miles a 
day?. 

'11. If 60*0 barrels of flour cost 4800 dollars, what will 
2172 barrels cost? 

12. If the remainder is 17, the quotient 610, and the divi- 
dend 45767, what is the divisor ? 

13. The salary of the President of the United States is 
2500Q dollars a year : how much can he spend daily and 

• feave of his salary 4925 dollars at .the end of the year ? 

14. A farmer purchased a farm for which he paid 18050 
dollars. He sold 50 acres for 60 dollars an acre, and the ro- f 
iiiainder stood him in ^0 dollars an acre : how much land ^ 
did he purchase ? ' 

15. There are 31173 verses in the Bible: how many 
verses must be read each day,* that it may be read j^rough - 
in a year? • -^ 

1 6. A farmer wishes to exchange 2b0 W^^fe o^ '^k^'^ ^^ 
42 cents a bushel, for Ao'jt at 7 dollars pei \>ajie\ .Vo^ \s\»sv^ 
h/irrejg will Iw receive ? 
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* 

17. The owner of an estate sold 240 acres of land and had 
312 acres left : how nia^y acres had he at first? 

18. Mr. James bought of Mr. Johnson two farms, one con- 
taining 260 acres, for which he paid 85 dollars per acre ; the 
second containing 175 acres, for which he paid 70 dollars an 
acre ; he then sold them both for 75 dollar? an acre : did h 
make or lose, and how much ? 

19. A farmer has 279 dollars with which he wishes to buy 
cows at 25 dollars, sheep at 4 dollars, and pigs at 2 dollars 
apiece, of each an equal number : how many can he buy of 
each sort ? ' 

20. The sum of twd numbers is 3475, and the smaller is 
1162 : what is the greater? 

21. The difference between two numbers, 1475, and the 
greater number is 5760 : what is the smaller? 

22. If the product of two numbers is 346712, and one of 
the factors is 76 : what is the other factor? 

23. If the quotient is 482, and the dividend 135442 : what 
is the divisor ? 

24. A gentleman bought a house for two thousand twenty- 
five dollars, and furnished it for seven hundred and six dol- 
lars ; he paid at one time one thousand and ten dollars, and 
at another time twelve hundred and seven dollars : how much 
reniained unpaid ? 

25. At a certain election the whole number of vote§ cast 
for two opposing candidates was 12672 : the successful can- 
didate received 316 majoiity : how many votes did each re- 
ceive ? 

26. Mr. Place purchased 15 cows ; he sold 9 of them foi 
35 dollars apiece, and the remainder for 32 dollars apiece, 
when he found that he had lost 123 dollars : how much did 
he pay apiece for the cows ? 

27. Mr. Gill, a drover, purchased 30 head of cattle at 54 
i ioliars a head, and 88 sheep at 5 dUlars a head ; he sold the 

iiattle at one-quarter advance and ihe sheep at one-fiilh ad- 
Vfuice : how much did he receive fbri>oth lots? 

28. Mr. Nelson supplied his farm with 4 yoke of oxen at 
93 dollars a yoke ; 4 j^lows s^t kl dollars apiece ; 8 horses at 

V J7 doliarfa each; and agrees to pay for them in wheat at 
J MJar and a half per bushel : how many bushels must he 
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29. If a man*s salary is 800 dollars a year and his expenses 
425 dollars, how many years will elapse before he will bo 
worth 10000 dollars, if he is worth 2500 dollars at the pre- 
«enX time ? 

30. How long can 125 men subsist on an amount of food 
that will last 1 man 4500 days ? 

31. A speculator bought 512 barrels of flour for 3584 dol- 
lars and sold the same for 4608 dollars : how much did h 
gain per barrel ? 

32. A merchant bought a hogshead of molasses containing 
96 gallons at 35 cents per gallon ; but 26 gallons leaked out, 
and he sold the remainder at 50 cents per gallon : did ho 
gain or lose, and how much ? 

33. Two persons counting their money, together they had 
342 dollars ; but one had 28 dollars more than the other : 
how many had each ? 

34. Mrs. Louisa Wilsie has 3 houses valued at 12530 dol- 
lars, 1 1324 dollars, and 9875 dollars : also a farm worth 6720 
dollars. She has a daughter and 2 sons. To the daughter 
she gives one-third the value of the houses and one -fourth the 
value of the farm, and then divides the remainder equally 
among the boys : how much did each receive ? 

35. A person having a salary of 1500 dollars, saves at the 
end of the year 405 dollars : what were his average daily 
expenses, • allowing 365 days to the year ? 

36. Mr. Bailey has 7 calves worth 4 dollars apiece, 
9 sheep worth 3 dollars apiece, and a fine horse worth 175 
dollars. He exchanges them for a yoke of oxen worth 125 
dollars and a colt worth 65 dollars, and takes the balance in « 
hogs at 8 dollars apiece : how many does he take ? 

37. Mr. Snooks, the tailor, bought of Mr. Squire, the mer- 
chant, 4 pieces of cloth ; the first »and second pieces each 
measured 45 yards, the third 47 yards, and the fourth 53 
yards ; for the whole he paid 760 dollars : what did ho pay 
for 35 yards ? 

38. Mr. Jones has a farm of 250 acres, worth 125 dollars 
per acre, and offers to exchange with Mr. Cushiiijj, whose 
farm contains 185 acres, provided Mr. Gushing will pay him 
20150 dollars difference : what was M.i. Cj\x^vy\« s Nsw:i\«v 
valued at per ucro 7 



39. The volcano in the island of Bourbon, in 1796, threw 
out 45000000 cubic feet of lava : how lon«x would it take 25 
carts to carry it oIT, if each cart carried 12 loads a day, and 
40 cubic feet at each load ? 

40. The income of the Bishop of Durham, in England, is 
292 dollars a day ; how many clergymen would this support 

'in a salary of 730 dollars per annum? 

41. The diameter of the earth is 7 9 1 2 miles, and the diame- 
ter of the sun 112 times as great : what is the diameter of the 
fiun. 

42. By the census of 1850, the whole population of the 
United States was 23191876 ; the number oi births for the 
previous year was 629444 and the number of deaths 324394 : 
supposing the births to be the only source of increase, what 
wa<5 the population at the beginning of the previous year '* 

43. Mr. Sparks bought a third part of neighbor Spend- 
thrift's farm for 2750 dollars. Mr. Spendthrift then sold half 
the remainder at an advance of 250 dollars, and then Mr. 
Sparks bought what was left at a further advance of 250 
dollars : how much money did Mr. Sparks pay Mr. Spend- 
thrift, and what did he get for his whole farm ? 

44. George Wilson bought 24 barrels of pork at 14 dollars 
a barrel ; one-fourth of it proved damaged, and he sold it at 
half price, and the remainder he sold at an advance of 3 dol- 
lars a barrel : did he make or lose by the operation, and how 
much ? 

45. A miller bought 320 bushels of wheat for 576 dollars, 
and sold 256 bushels for 480 dollars : what did the remain- 
der cost him per bushel ] 

46. A merchant bought 117 yards of cloth for 702 dollars, 
and sold 76 yards of it at the same price for which he bought 
k ; what did the cloth sold amount to ? ^ 

47. If 46 acres of land produce 2484 bushels of corn ; how 
•many bushels will 120 acres produce ? 

48. Mr. J. Williams goes into business with a capital of 
'25000 dollars ; in the first year he gains 2000 ; in the second 
year 3500 dollars ; in the third year 4000 dollars ; he then 
invests the whole in a cargo of tea and doubles his money ; 
he then took out his original capital and divided the residue 

eguaJly between his 5 children : what was the portion i»f 
each ? 
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UNITED STATES MONEY. 

81. Numbers are collections of units of the same kind. 
In forming these collections, we first collect the lowest cr pri- 
mary units, until we reach a certain number ; we then 
change the unit and make a second collection, and aftef 
reaching a certain number we again change the unit, and so on. 

In abstract numbers, we first collect the units 1 till we 
reach ten ; we then change the unit to 1 teh and collect till 
we reach 10 ; we then change the unit to 100, and so on. 

A Scale expresses the relations between the orders of units, 
in any number. There are two kinds of scales, uniform and 
varying, in the abstract numbers, the scale is uniibrm, the 
units of the scale being 10, at every point. 

82. United States money is the currency established by 
Congress, A. D. 1786. The names or denominations of its 
units are, Eagles, Dollars, Dimes, Cents, and Mills. 

The coins of the United States are of gold, silver, and cop- 
per, and are of the following denominations : 

1. Gold : Double-eagle, £agle, half-eagle, three-dollar^, 
quarter-eagle, dollar. 

2. Silver: Dollar half-dollar, quarter-dollar, dime, halP 
dime, and three-cent piece. 

3. Copper : Cent, half-cent. 

TABLE. 





10 Mills make 


1 Cent, marked ct. 






10 Cents - - 


1 Dime, - - cL 




- 


10 Dimes - - 


1 Dollar, - - $. 






10 Dollars - - 


1 Eagle, - - E. 




Mills. 


Cents. 


Dimes. Dollars. 


Eaglep, 


10 


= 1 






loo 


=r 10 


= 1 




1000 


=r 100 


= 10 =1 




lOOOO 


= 1000 


= 100 = 10 


= 1 



61. What are numbers "^ How are numbers formed 1 How are autw- 
ple numbers formed » What is the sc^Le \ Vv'\vaX. \» xXi<i >^t\\£cax^ xsv.-ca. 
in simple irnmben ^ ^ 
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83. It is seen, from the above table, that in United State? 
money, the primary unit is 1 mill ; the units of the scale, in 
passing from mills to cents, are 10. The second unit is 1 
cent, and the units of the scale in passing to dime?, ar€ 10. 
The third unit is 1 dime, and the units of the scale in passing 
to dollars, are 10. The fourth unit is 1 dollar, and the units 
of the scale in passing to eagles, are 10. This scale is the 
saine as in shnjde numbers ; therefore, 

TJie units of United States money mxiy he added, s^uh- 
tracted, m,vltiplied, atul divided, by the same rules thai 
have already been given for simple numbers, 

i NUMERATION TABLE. 



^ = o . 

« O « 0) V- 

5 7, is read 5 cents and 7 mills, or 61 mills. 
16 4, - - 16 cents and 4 mills, or 164 mills. 
'5 2, 1 2 0, - - 62 dollars 12 cents and no mills. 
:^ 7, 6 2 3, . .27 dollars 62 cents and 3 mills. 
4 0, 4 1, - - 40 dollars 4 cents and 1 mill. 

The comma, or separatrix, is generally used to separate tlie 
cents from the dollars. Thus ^67,256 is read 67 dollars 25 
cents and 6 mills. Cents occupy the two first places on the 
right of the comma, and mills the third. 

United States money is read in dollars, cents and mill.** 



82. What is United States money ? What are the names of itg 
units? What are the coins of the United States? Which gold? 
V\'hi( h silver ? ^^'hich c«i|ip«T ^ 

83. In United Stales ij)u(ii'> what is the primary unit? What is the 
bcale in passing from one denomination to another ! How does tliis 
compare with "the scale in simple nunibers \ What then follows 1 
What is used to separate dollars from cents? How is United States 
money read I 

84 VN'hat is reduction 1 How many kinds of reduction are there ? 
Najue them. How may cents be changed into miils? How may dol- 
^/s/» be changed into cents ? How into imUi^t 
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REDUCTION OF UNITED STATES MONEY. 

84. Reduction of United States Money is changing the 
unit from one denomination to that of another, without alleiiug^ 
the value of the number. It is divided into two parts : 

1 St To reduce from a greater unit to a less, as from dol- 
lars to cents. 

2d. To reduce from a less unit to a greater, as from mills 
to dollars 

85. To reduce from a greatmr unit to a less. 

From the table it appears, 

] St Tfiat cents may be cfuznged into mills by annexing 
one t'ipher. 

2d Tliat dollars may be changed into cents by a7i?iexing 
two cijjkers, and into m,ills by annexi^ig three ciphers, 

3d. TJuit eagles may be changed into dollars by annexing 
one cipher. 

The reason of these rules is evident, since 1 mills make a 
cent, 100 cents a dollar, and 1000 mills a dollar, and 10 
dollars 1 eagle, 

EXAMPLES. 

1. Reduce 25 eagles, 14 dollars, 85 cents and 6 mills to 
the denomination of mills. * 

OPERATION. 

85 eagles =250 dfillars, 
add 14 dollars, 

264 dollars= 26400 cents, 
add - - 85 cents, 

26485 cents= 264850 mills, 
add 6 mills, 

Ans. 264856 mills, 

2. In 3 dollars 60 cents and 5 mills, how many mills ? 

3 dollars=300 cents, 

60 cents to be added, 
800=^^M0 railk to TwViVo^ «iM \>Ei% «> ^««2^^ 
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3. In 37 dollars 37 cents 8 mills, how many mills 1 

4. In 375 dollars 99 cents 9 mills, how many mills? 

5. How many mills in 67 cents 1 

6. How many mills in $54 ? 

7. How many cents in $1251 

8. In $400, how many cents 1 How many mills? 

9. In $375, how many cents ? How many mills! 

10. How many mills in $4 ? In $6 ? In $1 0,14 cents 

11. How many mills in $40,36 cents 8 mills] 

12. How many mills in $71,45 cents 3 mills? 

86. To reduce from a less unit to a greater. 

I. How many dollars, cents and mills in 26417 mills? 

Analysis. — We first divide the mills by 10, operatior 

giving 2641 cents and 7 mills over; we then 10)264 1|7 
divide the cents by 100, giving 26 dollars, and 100^26141 
41 cents over : hence, the answer is 26 dollars ' ' 

41 cents and 7 mills: therefore, Ans. $26,417. 

I. To reduce mills to cents : cut off the right hand figure. 

II. To reduce cents to dollars : cut off the two light liand 
figures: and, 

III. To reduce mills to dollars : cut off the three righi 
haiidfigwes. 

EXAMPLES. 

1. How mainy dollars cents and mills are there in 67807 
mills ? 

2. Set down 104 dollars 69 cents and 8 mills. 

3. Set down 4096 dollars 4 cents and 2 mills. 

4. Set down 100 dollars 1 cent and 1 mill. 

5. Write down 4 dollars and 6 mills. 

6. Write down 109 dollars and I mill. 

7. W^rite down 65 cents and 2 mills. 

8. Write down 2 mills. 

9. Reduce 1607 mills, to dollars cents and mills. 

10. Reduce 170464 mills, to dollars cents and mills. 

1 1. Reduce 86744 16 mills, to dollars cents and mills. 

12. Reduce 94780900 mills, to dollars cents and mills. 

13. Reduce 74164210 mills, to dollars cents and mills. 

^d. How do you change mills into cents \ Ho^ «k> ^cwi dbui^e oeul» 
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87. On<? number is said to be an aliquot part of another, 
when it is coritJiined iii that other an exact number of times. 
Thus ; 50 cents, 25 cents, &c., are aliquot parts of a dollar : 
to ako 2 mouths, 3 months, 4 months and 6 months are ali- 
quot parts of a year. The parts of a dollar are sometiiaca 
oxpiesaed fractignally, as in the following 



TABLE OF ALIQUOT PARTS. 

$1 =100 cents. 

j^ of a dollar = 50 cents. 
J of a dollar =33 J cents. 
J- of a dollar = 25 cents. 
^ of a dollar = 20 cents. 



•J- of a dollar=}2} cents, 
•j^ of a dollar = 10 cents, 
-j^ of a dollar = tj cents. 
^ of a dollar = 5 cents. 
\ of "n cent = 5 mills. 



ADDITION OF UNITED STATES MONEY. 

1. Charles gives 9 J cents for a top, and 3 J cents foi 6 
quills : how much do they all cost him ? 

2. John gives $1,37^ for a pair of shoes, 25 cents for a 
penknife, and 12^^ cents for a pencil : how much does he pay 
foraU? 



OPERATION. 
$1,375 

,25 

J 25 

$1/750 

OPERATION. 

$0,50 
,125 
,30 

$0^2o 

88. Hence, for the addition of United States money, we 
h.ive the following 

Rule. — I. Set down the numbers so that units of the, 
wjune value shall fall in the same column. 



Analysis. — We observe that half a cent is equal 
to 5 mills. We then place the mills, cents and dol- 
lars in sepaiate columns. We then add as in simple 
numbers. 



3. James gives 50 cents for a dozen oranges, 
12^ cents for a dozen apples, and 30 cents for 
a pound of raisins : how much fcT all ? 



87. Whit is an aliquot part 1 How many cctvU m ^ *^^^JiM^ \vv\a^ 
» tktilnr 1 /// a tiling of a 5 jllar 1 \vi w &>uvi\\ *>^ vv (^oVovi*^ 
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IL Add up the sevfral columns as in simple numbers ^ 
Jb7id place the separating point in the sum. dirv<:tty undirr 
that in the colmnns. 

Proof. — The same as in simple numbers. 





EXAMPLES. 




1. Add $67,214, 


$10,049, $6,041, 


$0,271, together. 


(1) 


(2.) 


(3.) 


% cts. m. 


$ cts. m. 


$ cts. in, 


67,214 


69,316 


81,053 


10,049 


87,425 


67,412 


6,041 


48,872 


95,376 


0,271 . 


56,708 


87,064 


$83,576 


APPLICATIONS. 


$330,905 



1. A grocer purchased a box of candles for 6 dollars 
89 cents : a box of cheese for 25 dollars 4 cents and 3 mills ; 
a keg of raisins for 1 dollar 12^ cents, (or 12 cents and 5 
mills ;) and a cask of wine for 40 dollars 37 cents 8 mills : 
what did the whole cost him 1 

2. A farmer purchased a cow for which he paid 30 dollars 
and 4 mills ; a horse for which he paid 104 dollars 60 cents 
and 1 mill ; a wagon for which he paid 85 dollars and 
9 mills : how much did the whole cost ? 

3. Mr. Jones sold farmer Sykes 6 chests of tea for $75,641 ; 
9 yards of broadcloth for $27,41 ; a plow for l>9,75 ; and b 
harness for $19,674 : what was the amount of the bill? 

4. A grocer sold Mrs. Williams 18 hams for$26,497 ; a bag 
of coffee for $17,419 ; a chest of tea for $27,047 ; and a 
firkin of butter for $28,147 : what was the amount of her 

biin 

6. A father bought a suit of clothes for each of his fom 
boys ; the suit of the eldest cost $15,167 ; of the second, 
$13,407 ; of the third, 12,75 ; and of the youngest, $11,047 , 
how much did he pay in all ? 



SS. How do you Bet down th6 numbcro for addition 1 How do yoc 
«/*/ ap the culimma 1 How do you ^*\ace t\ic sevwaVVv^^ y^^*^^^^ ^^'^^ 
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6. A father has iix children ; to the first two he giveB 
each- $375,416 ; to each of the second two, ^287,55 ; to each 
ol the third two, $259,004 : how much did he give to thein 
all] 

7. A man is indebted to A, $630,49 ; to B, $25 ; to C, 
87^ cents; to D, 4 mills : how much does he owe 'if 

8. Bought 1 gallon of molasses at 28 cents per gallon ; a 
half pound of tea for 78 cents ; a piece of flannel lor 12 dol- 
lars 6 cents and 3 mills ; a plow for 8 dollars, 1 cent and 

1 mill ; and a pair of shoes for 1 dollar and 20 cents : what 
iid the whole cost ? 

9. Bought 6 pounds of cofiee for 1 dollar 12^ cents ; a 
wash*tub lor 75 cents 6 mills ; a tray for 26 cents 9 mills ; a 
broom for 27 cents ; a box of soap for 2 dollars 65 cents 
7 mills ; a cheese for 2 dollars 87 J cents ; what is the whole 
amount ? 

1.0. What is the entire cost of the following articles, viz. : 

2 gallons of molasses, 57 cents ; half a pound of tea, 37^ 
cents ; 2 yards of broadcloth, $3,37^ cents ; 8 yards of flan- 
nel, $9,875 ; two skeins of silk, 12J cents, and 4 sticks of 
twist, 8 j cents ? 

SUBTRACTION OF UNITED STATES MONEY. 

1. John gives 9 cents for a pencil, and 5 cents for a top, 
how much more does he give for the pencil than top ? 

2. A man buys a cow for $26,37, and a calf for $4,60 : 
how much more does he pay for the cow than calf? 

OPERATfbH. 

NoTic — We set down the numbers as in addition, $26,37 
and then subtract them as in simple numbers. 4,60 

$21,87 

• 89. Hence, for subtraction of United States money, we 
have the following 

Rule. — I. Write the less number under the greater so that 
units of the same value shall fall in the same column. 



89. How do you set down the numbete fot ^«l\i\tWi^AaTt^ ^A'sn* ^ 
yott »\)Uract tbem 1 Where do you plcicis l\\e *«v'^^**'^'^^^ v^^^ >5\^^^ 
nmaitideFf Jffiuir da ^©u prove fttbtt*©tloti^ 
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11. Subtract cs in simple numbers, and place the sepamtinsi 
point in the remainder directly under that in the columns. 

Proof. — Tlie same as in simple numbers. 

EXABIFLES. 

(1.) (2.) 

From $204,679 From $8976,400 

Take 98,714 Take 610,098 

Remainder $105,965 Remainder $8366,302 

(3.) (4.) (5.) 

$620,000 $327,001 . $2349 

19,021 2,09 29,33 

$600,979 $324,911 $2319,67 

6. What is the difference between $6 and 1 mill ? Between 
$9,75 and 8 mills ? Between 75 cents and 6 mills "? Between 
$87,354 and 9 mills 1 

7. From $107,003 take $0,479. 

8. From $875,043 take $704,987. 

9. From $904,273 take $859,896. 

APPLICATIONS. 

1. A man's income is $3000 a year ; he spends $187,50 : 
how much does he lay up ? 

2. A man purchased a yoke of oxen for $78, and a cow foi 
$26,003 : how much more did he pay for the oxen than foi 
the cow 1 

3. A man buys a horse for $97,50, and gives a hundred 
doUai bill : how much ought he to receive back ] 

4. How much must be added to $60,039 to make the sura 
$1005.40? 

5. A man sold his house for $3005, this sutn being $98,039 
more than he gave for it : what did it cost him ? 

6. A man bought a pair of oxen for $100, and sold them 
again for $75,37^ : did he make or lose by the bargain, and 
how much 1 

7. A man starts on a journey with $10D ; he spends 
SS7,67 : how much has he left ? 

^- Hau^ much mvBt yuu add to ^40 A^*'i ^* m^« %\V\Vi'V 
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9. A man purchased a pair of horaes for $450, but finding 
one of them injured, the seller agreed to deduct $106,325 : 
what had he to pay ? 

10. A farmer had a horse worth $147,49, and traded him 
for a colt worth but $35,048 : how much should he receive 
in money "? 

11. My house is Worth $8975,034 ; my bam $695,879: 
what is the diflerence of their values? 

12. What is the diflerence between nine hundred and sixty- 
nine dollars eighty cents and 1 mill, and thirty- six dollars 
ninety-nine cents and 9 mills ? * 

MULTIPLICATION OF UNITED STATES MONEY. 

1. John gives 3 cents apiece for 6 oranges : how much da 
they cost him ? 

2. John buys 6 pairs of stockings, for which he pays 26 
cents a pair : how much do they cost him ? 

3. A farmer sells 8 sheep for $1,25 each: how much doc9 
he receive for them ? 

OPERATION. 

Analyst«j — ^We multiply the cost of one sheep by $1,25 
she number of sheep, and the product is the entire 8 

^^'- $ro;;oo 

90. Hence, for the multiplication of United States money 
by an abstract number, we have the following 

Rule. — l.^ Write the money for the multiplicand, and the 
ahstract number for tJie multiplier, 

IL Multij)ly as in simple numbers, and the product wiU 
he the answer in the lowest denomination of tlie multi 
plicand. 

IlL Reduce the product to dollars, cents and mills. 

Proof. — Same as in simple numbers. 

EXAMPLES. 

1. Multiply 385 dollars, 28 cents and 2 mills, by 8. 

OFERATION. (2.) 

$385,282 Ul^STl 

8 ^ _ _V 
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3. What v/ill 55 yards of cloth come to 'at 37 cents per 
yard ? 

4. What will 300 bushels of wheat come to at $1,25 pel 
bushel ? 

5. What will 85 pounds of tea come to at 1 dollar S'VJ 
entfi per pound ? 

6. What will a firkin of butter containing 90 pounds come 
a/ 25-^ cents per pound ? 

,7. What is the cost of a cask of wine containing 29 gal- 
lons, at 2 dollars and 75 cents per gallon ? 

8. A bale of cloth contains 95 pieces, costing 40 dollars 
37^ cents each : what is the cost of the whole bale ? 

9. What is the cost of 300 hats at 3 dollars and 25 cent? 
apiece ? 

10. What is the cost of 9704 oranges at 3^ cents apiece? 

\ OPERATION. 

Note. — We know that the product of two num- 9704 

bers colli ai lis the same number of units, whichever '031 

be used as the muitiplier (Art. 48). Hence, we 4852~ 

may multiply 9704 by 3^ if we assi^^n the proper pg. .^ 
unit (1 cent) to the product. __^ 

$339,64 

11. What will be the cost of 356 sheep at 3^ dollars a 
head ] 

12. What will be the cost of 47 barrels of apples at 1| 
dollars per barrel ? 

13. What is the cost of a box of oranges corttaining 450, 
at 2^ cents apiece ? 

14. What is the cost of 307 yards of linen at 68 J cents 
per yard ] 

15. Vv'hat will be the cost of 65 bushels of oats at 33 J cents 
a bushel ? 

Analysis. — If the price were 1 dollar a bushel, operation. 
the cost would be as many dollars as there are 3)65,000 
bushels. But the cost is 33i cents =i of a dollar: S21 666i 
hence, the cost will be as many dollars as 3 is con- ' ^ 

fained times in 65=21 dollars, and 2 dollars -over, which is re- 

90. tiow do vou multi{)ly United States money 1 What will be the 
denomination of the product ? How will you then-iedooe ti U> doUaK 
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luced to cents hy annexing two ciphers, and to mills by annexing 
ihreo ; then, dividing the cents and mills by 3, we have the entire 
v06t: hence, 

91. To find the cost, when the price is an aliquot pait of 
i dollar. 

Take such a part of the number which denotes the comma 
litffy as the price is of I dollar, 

EXAIEFLES. 

1. What would be the cost of 345 pounds of tea at 50 
bents a pound ? 

2. What would 675 bushels of apples cost at 25 cents a 
bushel ? 

3. If 1 pound of butter cost 12^ cents, what will 4 firkins 
cost, each weighing 56 pounds 1 

4. At 20 cents a yard, what will 42 yards of cloth cost ? 

5. At 33^ cents a gallon, what wiU lo6 gallons of mo- 
lasses cost 1 

OPERATION. 

6. What wiU 1276 yds. 4)$1276 cost at 1 dollar a yard, 
of cloth cost at $1,25 a 319 cost at 25 cts. a yard, 
ya^^ ^ $1595 cost at $ 1 ,25 a yard. 

7. What would be the cost of 318 hats at $1,12^ apiece ? 

8. What will 2479 bushels of wheat come to at $1,50 
a bushel 1 

9. At 1 1,33 J a foot, what will it cost to dig a well 78 feet 
deep? • 

10. What will be the cost of 936 feet of lumber at S 
dollars a hundred 1 

Analysis. — At 3 dollars a foot the cost would W operation. 
936X3=2808 dollars ; but as 3 dollars is the price 936 

of 100 feet, it follows that 2808 dollars is 100 times 3 

the cost of the lumber : therefore, if we divide SooT^ 
2808 dollars by 100 (which we do by cutting off two t>^o,uo 
of the right hand figures (Art. 73), we shall obtain the cost * 

Note. — Had the price been so much per thousand, we shWld 
ha\e divided by 1000, or out off three of the righWhand ^•gsa.«e^\ 
hence, 



9J. How do you Mod the coet of se^ral t\uu&R w>»«^ ^« v^^"^ ^*^ 
sSifact pnri ofo dtAlkr 7 
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92. To find the cost of articles sold by the 100 or .1000 . 
^ Multiply the quantity by the price ; and if the price bf. 
by the 100, cut off two figures on the right hand of the 
product ; if by the 1000, cut off three, and the rctnaint'^rg 
fig^ires will be the answer in the same denomi?iation as tlt^. 
vrice, which if cents or mills, may be reduced to dollars 

.EXAMPLES. 

1. What will 4280 bricks cost at $5 per 1000? 

2. What will 2673 feet of timber cost at $2,25 per 100? 

3. What will be the cost of 576 feet of boards at $10,62 
per 1000 ? 

4. What is the value of 1200 feet of lathing at 7 doUara 
per 1000? 



1. David Trusty , 




Bought of Pete 


r Bigti 


2462 feet of boards 


at 


$7, per 1000. 




4520 " 


u 


9,50 




600 " scantling 


tt 


11,37 




960 " timber 


u 


15, 




1464 " lathing 


it 


,75 per 100 




lOia *• plank 


n 


1,25 





Received Payment, 

Peter Bigtree. 

6. What is the cost of 1684 pounds of hay at $10,50 per 
ton! 

Analysis. — Since there are operation. 

2000/6. in a ton, the cost of 2)10,50 
1000/6 will be half as much as —^^ • ^ ^q^q^^, 

for 1 ton: viz. $5,25, or 525 ^c^a 

cents. Multiply this by the ^"^^ 

number of pounds (1684), and $8,84100 Ans. 
out off three places from the 
right, in addition to the two places before cut off for cents : henoa, 

93. To find the cost of articles sold by the ton : 
Multiply one-half the jrrice of a ton by the number of 
pounds, and cut off three figures from the right ha fid of 
the product, Th>e remaining figures will be the answer in 
^/^ same denomination as the price of a ton, 

02 How do you Gufd the Cost oi aftvo\e© wAA\»y ^« M)l> «t V^fift^ 
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EXAMPLES. 



1. What will 3426 pounds of plaster cost at $3,48 per ton 1 

2. What will be the cost of the transportation of 6742 
pounds of iron from Bufialo to New York, at $7 per ton? 

3. What will be the cost of 840 pounds of hay at $9,60 
pcitou? at $12? at $15,84? at $10,36? at $18,75? 

DIVISION OF UNITED STATES MONEY. 

94. To divide a number expressed in dollars, cents or milK 
into any number of equal parts. 

Rule. — I. Meduce the dividend to cents or mills, i/neceseary^ 
II. Divide as in simple numberSj and the quotient will be t/ie 

answer in the lowest denomination of ^ the dividend: this may 

be redvLced to dollars^ centSy and mills. 

Proof. — Same as in division of simple numbers. 

Note. — The sign + is annexed in the examples, to show that 
there is a remainder, and that the division may be continued. 

EXAMPLES. 

1. Divide $4,624 by 4 ; also, $87,256 by 5. 

OPERATION. OPERATION. 

4)$4,624 5)$87,256 

$1,156 $17,454 

2. Divide $37 by 8. 

Analysis. — In this ^xample we first reduce the operation. 

$37 to mills by annexing three ciphers. The quo- 8)$37,000 

tient will then be mills, and can be reduced to dol- i~X 625 

lars and cents, as before. ' 

3. Divide $56,16 by 16. 

4. Divide S495,704 by 129. 

5. Divide $12 into 200 equal parts. 

6. Divide $400 into 600 equal parts. 

7. Divide $857 into 51 equal parts. 

8. Divide $6578,95 into 157 equal parts. 



93. How do you find the cost of articles ¥;oVd.\i7 >X»\«ft.\ 
94 What is the rule for division of United ^\aXea moTv«3 \ ^«^ ^ 
yvu prove division 1 How do you iniVicale l\wiX xJt^e ^vVv«\^\i m^^**^ 
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05. The quantity, and the cost of a quantity given, to find 
the price of unity (Art. 80). 

Divide the cost hy the quantity, 

9 Bought 9 pounds of tea for ^5,85 ; what was the prioe 
per pound ? 

10. Paid $29,68 for 14 barrels of apples : what was the 
price per barrel ? 

11. If 27 bushels of potatoes cost $10,125, what is the 
price of a bushel % 

12. If a man receive $29,2$ for a month's work, how 
much is that a day, allowing 26 working days to the month ? 

13. A produce dealer bought 3 barrels of eggs, each con- 
taining 150 dozens, for which he paid $63 : how much did 
he pay a, dozen ?' ' 

14. A man bought a piece of cloth containing 72 yards, 
for which he paid $252 : what did he pay per yard 1 

15. If $600 be equally divided among 26 persons, what 
will be each one's share ? 

16. Divide $18000 in 40 equal parts : what is the value of 
each part? 

17. Divide $3769,25 into 50 equal parts : what is one 
part? 

18. A farmer purchased a farm containing 725 acres, for 
which he paid $18306,25 : what did it cost him per acre 1 

19. A merchant buys 15 bales of goods at auction, for 
which he pays $1000 : what do they cost him per bale ? 

20. A drover pays $1250 for 500 sheep ; what shall he 
sell them for apiece,* that he may neither make, nor lose by 
the bargain ? ^ 

21. The dairy of a farmer produces $600, and he has 26 
cows : how much does he make by each cow 1 

22. A farmer receives $840 for the wool of 1400 sheep: 
liow much does each sheep produce him ? 

23. A merchant buys a piece of goods containing 105 
yards, for which he pays $262,50 ; he wishes to sell it so aa 
to mako $52,50 : how much must he ask per yard ? 

98. When the price of unity and the cost of a quantity aie 
given, to find the quantity (Art. 80). 

Norm, — The diviitor and dividend rausx ba\\x \« wlvised to tlie 
foit'PAt rtnti ntuurd itt rltluT li^-fiHc div\i\\uu 
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Divide the coat by the price. 

24. If I pay $4,50 a ton for coal, how much can 1 buy 
for $67,50 ? 

25. At $7 a barrel, how much flour can be bought for 
$178,50 ? 

26. How many pounds of tea can be bought for $6,75, at 
75 cents a pound ? '^ 

27. What number of barrels of apples can be bought for 
$47.50, at $2,37,^ a barrel ? 

28. At 44 cents a bushel, how many bushels of oats can 
be bought for $14,30 ? 

29. At 34 cents a bushel, how many barrels of apples can 
[ buy for $13,60, allowing 2^ bushels to the barrel ? 

30. If 1 acre of land cost $28,75, how much can be 
bought for $3220 ? 

31. Paid $40,50 for a pile of wood, at the rate of $3,37^ 
a cord, how much was there in the pile ? 

32. How many sheep can be bought for $132, at $1,37^ a 
head? 

33. At $4,25 a yard, how many yards of cloth can be 
bought for $68 ? 

34. At $1,12^ a day, how long would it take a person to 
earn $157,50 ? 

APPLICATIONS IN THE FOUR PRECEDING RULES. 

NoTK. — See and repeat Rule — page 53 : also the three rules — 
page 74. 

1 . If 1 yard of cloth costs 3^ dollars, *what will 8 yards cost? 

2. If 1 ton of hay costs $14i, what will 9 tons cost? 

3. If 1 calf c()sts $4^, what will 1 2 calves cost ? 

4. Mr. Jones bought 250 bushels of oats, for which he ^aid 
%1 56,25 : how much did they cost him a bushel ? 

5 If 12 tons of hay cost 150 dollars, what does 1 ton 
jost ? 8 tons ? 50 tons ? 

6. If 9 dozen of spelling books cost $7,875, what will 1 
dozen cost ? 6 dozen ? 8 dozen ? 

7. If 75 bushels of wheat cost $131,25, how much will 1 
bushel cost ? 8 bushels ? 120 bushels I 

8. If 320 pounds of coffee cost %44,^^ ^i^wX^sAv^"^ \xv\m3^ 
wD] J ptnaid 4umt ? What will 675 \K)\v\\iV% eu'^V'^ 
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9. Mr. James B. Smith bought 9 barrels of sugar, each 
weighing 216 pounds, for which he paid $116,64: how much 
did he pay a pound ? 

10. \t' 40 tons of hay cost $580, how much is^ that per 
ton 1 W hat would 70 tons cost at the same rate 1 

11. If Mr. Wilson has $120 to buy his winter wood, and 
wood is $4 a cord, how many cords can he buy 1 

12. At 6 dollars a yard, how many yards of cloth can be 
bought for $24? How many for $30 1 

13. A farmer sold a yoke of oxen for $80,75 ; 6 cows for 
$29 each ; 30 sheep at $2,50 a head ; and 3 colts, one for 
$25, the other two for $30 apiece ; what did he receive for 
the whole lot? 

14. A merchant buys 6 bales of goods, each containing 20 
pieces of broadcloth, and each piece of broadcloth contained 
29 yards; the whole cost him $15660; how many yards of 
cloth did he purchase, and how much did it cost hira per 
yard ? 

15. A person sells 3 cows at $25 each ; and a yoke of 
oxen for $65 ; he agrees to take in payment 60 sheep : how 
much do his sheep cost him per head ? 

16. A man dies leaving an estate of $33000 to be equally 
divided among his 4 children, after his wife shall have taken 
her third. Wliat was the wife's portion, and what the part 
of each child ? 

17. A person settling with his butcher, finds that he is 
charged with 126 pounds of beef at 9 cents per pound ; 85 
pounds of veal at 6 cents per pound ; 6 pairs of fowls at 37 
cents a pair ; and three haras at $1,50 each : how much 
does he owe hira ? ^ 

18. A farraer agrees to furnish a merchant 40 bushels of 
rye at 62 cents per bushel, and to take his pay in coffee at 
16 cents per pound : how much coffee will he receive ? 

19. A farmer has 6 ten-acre lots, in each pf wdiich he pas- 
tures 6 cows ; each cow produces 112 pounds of butter, for 
which he receives 18^ cents per pound ; the expenses of 
each cow are 5 dollars and a half : how much does he make 
by his dairy 1 

20. Bought a farm of W. N. Smith for 2345 dollars, a 
epan of horses for 376 dollars, 6 cows at 36 dollars each ; I 

P^yd him 620 dollars in cash, and a vV\\.ag« Wv >wv>x\\v \e>^Q 
'/fy/Mr^; Ae»r jwanv dollars remam >iupa\c\> 
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BILLS OF FARCELS. 

(21.) New York, May 1st, 1864. 

Mr. Jaines Spendthrift^ 

Bought of Benj, JSavealL 
16 pounds of tea at 65 cents per pound - - - 
27 pounds of cofice at 15J cents per pound • * 
1 5 yards of linen at 66 cents per yard - . - - 

I 
Received payment, Benj. SavealL 



(22.) Albany, June 2d, 1854. 

Mr, Jacob Johna^ 

Bought of Gideon Oould. 
36 pounds of sugar at 9^ cents pei pound - - 
3 hogsheads of molasses, 63 galls. Qach, at 27 ) 

.cents a gallon , 

6 casks of rice, 285 pounds each, at 5 cents per 

pound -I 

2 chests of tea, 86 pounds each, at 96 cents per ! 
pound " 

Total costi $ 
Eeceived payment, For Gideon Gould, 

Charles Clark, 



(23.) ^ Hartford, Novemher 21st, 1864. 

Gideon Jones, 

Bought of Jacob Thrifty. 
69 •hests of tea at $55,65 per chest - - - - 
126 bags of coffee, 100 pounds each, at 12J ) 

cents per pound J 

167 boxes of raisins at $2,75 per box - - • 
800 bags of almonds at Si 8,50 per bag - • - 
9004 barrels of shad at $7.50 per barrel - - 
60 barrels of oil, 32 gallons each, at $1,08 



per gallon 



1 



Reoeived the above in full, JtmJi^ TU-rxfia^. 
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DENOMINATE NUMBERS. 

97. A Simple number is a unit or a collection of units. 
The unit may be either abstract or denominate. 

98. A Denominate number is a denominate unit or a 
collection of units ; thus, 3 yards is a denominate number^ 
in which the unit is 1 yard. 

99. Numbers which have the same unit, are of the same 
denomination : and numbers having different units, are of 
different denominations. If two or more denominate num- 
bers, having different units, are connected together, forming a 
single number, such is called a compound denominate number. 

100. There are eight different units in Arithmetic : 1st. 
The abstract unit : 2d. The unit of currency : 3d. The unit 
of length' : 4th. The unit of surface : 5th. The cubic unit oi 
unit of volume : 6th. The unit of weight : 7th. The unit of 
time : 8th. The unit of circular measure. 

ENGLISH MONEY. 

101. The units or denominations of English money fure 
guineas, pounds, shillings, pence, and farthings. 

TABLE. 

4 farthings marked far. make 1 penny, marked d, 
12 pence - - - - 1 shilling, - s. 

20 shillings ... 1 pound, or sovereign, X 

21 shillings - - - 1 guinea. ^ 

far. d. s» j6 , 

4=1^ 

48 =12 = 1 ' 

960 =240 =20 = 1 ^ 

Notes. — 1. The primary unit in English money is 1 fiwrthing. 
The number of units in the scale, in passing from farthings to 

97. What is a simple number 1 

98. What is a denominate number 1 

99. When are numbers of the same denomination ? When of diffei- 
cnt denominations 1 If several numbers having different units are cou- 

neeted together^ what is the number called 1 
fiH). How many units are there \i\ ^.T\tV\meUG 1 Name thenv. 
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pence, is 4; in passing from pence to shillings, 12; in passing 
from sliil lings to pounds, 20. 

2. Farthings are generally expressed in fractions of a pcimy. 
Thus, l/ar. = i(i.; '2far.=i(L; 3 far. = Id. 

3 By reading the second table from rif^ht to left, we can Beo 
the value of any unit expressed in each of the lower douoniina, 
tions. Thus, lrf.=4/ar. ; lj. = 12(/.=48/ar.; jei=20j.-240(i. 
= 960/ar. 

REDUCTION OF DENOMINATE NUMBERS. 

102. Reduction is changing the unit of a number, without 
altering its value. 

1. How many pence are there in 2s, 6d, 1 

Analysis. — Since there are 12 pence in 1 shilling, there are 
twice 12, or 24 pence in 2 shillings : add the 6 pence : therefore- 
in 25. 6d. there are 30 pence. 

2. How many pence in 4 shillings 1 In 4«. Sd. ? In da, 
6d. ? In 3^. 8c/. ? In 6*. 7d,l ' 

3. How many shillings in £21 In £3 8«.,.how niany ? 

4. How many pence in £1 ? How many shillings in 
£2 Ss. ] How many in £3 75. ? 

(). Haw many shillings are there in 48 pence ? 

Analysis. — Since there are 12 pence in 1 shilling, tliere are as 
many shilhngs in 48 pence, as 12 is contained times in 48, which 
is 4 : therefore, there are 4 shillings in 48 pence. 

6. How m^y pounds in 40 shillings ? In 60 ? In 80 ?^ 

103. From the above analyses we see, that reduction of 
denominate numbers is divided into two parts : 

1st. To change the unit of a number from a higher deno^ 
mination to a lower, 

2d. To change the unit of a number from a lower denomi- 
nation to a higher, 

101. What are the denominations of English money 1 

Notes. 1. — What is the prinaary unit in English money 1 Name the 
scale. 
2. — How are farthings generally expressed \ 
3.-r-How \» the second table resul 1 Wliat doea \\. ^QW% 

102. What is Reduction '. 

103 Into how m&ny parts is redaction div\OLed\ 'WVva.V \iici ^«S ^ 
7 
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PRINCIPLES AND EXAMPLES. 

104. To reduce from a higher to a lower imit 

1 . Reduce £27 6s. 8d. to the denomination of farthings. 

Analysis. — Since there arc 20 shillings in operation. 

£i, ill X"27 there are 27 times 20 shillings, £27 Ss. 8d. 2 fat 

or 540 shillings, and 6 shillings added, make 20 

mSs, Since 12 pence make 1 shilling, we — ^..^ 

nftxt multiply by 12, and then add 8rf. to the *^^^** 

product, giving 6560 pence. Since 4 far- ^^ 

things make 1 penny, we next multiply by 6560af. 

4, and add 2 farthings to the product, giv- 4 

ing 26242 farthings for the answer. OF9d9 A 

Note. — The units of the scale, in passing from pounds to shil- 
lings, are 20; in pas.sing from shillings to pence they are 12;. 
and in passing from pence to farthings, 4. 

Hence, to reduce from a higher to a lower unit, we have 
the following • 

Rule; — Multiple/ the highest denomination by the units of 
the scale which connect it with the next lower ^ and add to the 
product the units of that denomination : proceed in the same 
manner through all the denominations, till the unit is brought 
to the required denomination. 

105. To reduce from a lower unit to a higher. 
1. Reduce 3138 farthings to pounds. 

\ 4 OPERATION. 

Analysis. — Since 4 farthings 4)3138 

make a penny, we first divide by 4. . ^ ^ 

Since 12 pence make a shilling, we lf)7«4__- ^far. rem, 

next divide by 12. Since 20 shil- 2l0)6|5 - - 4c?. rem. 

lings make a pound, we next divide 3 - - - 5^. rem 

bv 20, and find that 3138/ar.=X3 . rTT-T .1 ; o /• 

5;. 4./. 2 far, ^'''' "^^ ^'' ^'^' ^ /^' ' 

Hence, to reduce /from a lower to a higher denomination, 
we have the following 

Rule. — I. Divide the given number by the units of the scale 

104. Bow do you reduce from a higher to a lower unit ? 
^ JOJ. How do you reduce from a Ionvcy to «^ \i\?;\vftx \\\x\^l '^ hat 
»i^ be the unit of any remainder ? How do ^^^^ i^xon* t«i\\3Ji'Qaii\ 
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which connect it with the next higher denomination, and set 
down the remainder, if there he (me. 

II. Divide the quotient thus obtained hy the units of thf 
ycale which connect it zvith the next higher de/nminalum, and 
Jet down the remainder. 4 

III. Proceed in the same way to the required denomination, 
and the last quotient^ with the several remainders annexed^ 
will be the answer. 

Note: — Every remainder will be of the same denomination as 
iU dividend. 

Proof. — After a number has been reduced from a higher 
denomination to a lower, by the first rule, let it be reduced 
back by the second ; and after a number has been reduced 
from a lower denomination to a higher, by the second rule, 
let it be reduced back by the first rule. If the Work is right, 
the results will agree. 

EXAMPLES. 

1. "Reduce £15 Is, (Sd. to pence. 

OPERATION. PROOF. 

£15 75 Qd. 12)3690 

_20 210)301 7 . . , ^d. rem. 

307 15 . . . 7*. rem. 

12 • 

3"690 Ans. £l5 7s ed. 

2. In £31 Ss. 9d. *Sfar.y how many farthings? Also proof 

3. In £87 145. 6^d., how many farthings? Also proof, 

4. In £407 19*. llf</., how many farthings? Also proof. 

5. In 80 guineas, how many pounds ? 

6 In 15A9 far. i how many pounds, shillings and ponce? 
7. In 6169 pence, how many pounds? 

LINEAR MEASURE. 

106. This measure is used to measure distances, lengths, 

breadths, heights and depths, &cc. 

106. For what is Linear Measure used 1 What we'vXs \^e\\«n\\\Y\^AVi\\^\ 
Repeat the table. What is a, fathom 1. WUat \» b. \i«ii^^ ^\iaX toa 
the units of the Bade. ^ 
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TABLE. 



12 inches make 

3 feet - 
5^ yards or 16^ feet - 
40 rods - . - - 

8 furlongs or 320 rods • 
3 miles - - - - 
69^ statute miles (nearly) or 1 
60 geographical miles, ; 

S60 degrees, ... 



1 foot, marked ft 

1 yard, • - yd* 
1 rod, perch, or pole, rd. 
1 furlong, - - fur 
1 mile, - - mi, 
1 league, - - L. 

I degree of > 
the equator, ) 
a circum'nce of the earth. 



deg, or * 



xn, 
12 
36 
198 
7920 
63360 



= 1 

= 3 

= 16i 
r= 600 
=r 5280 



yd. 



rd. 



fiir. 



mt. 



= 1 

= 5i =1 

= 220 =40 =1 

= 1760 =320 =8=1 

Notes. — 1. A fathom is a length of six feet, and is generally 
used to measure the depth of water. 

2. A hand is 4 inches, used to measure the height of horses. 

3. The units of the scale, in passing from inches to feet, are 12 ; 
m passing from feet to yards, 3 ; ^rom yards to rods, 5 J ; from 
rods to furlongs, 40 ; and from furlongs to miles, 8. 

1. How many inches in 5 feet? In 10 feet ? In 16 feet ? 

2. How many yards in 36 feet? In 54 feet? In 96 ? 

3. How many feet in 144 inches? In 96 ipches? In 48 ? 

4. How many furlongs in 3 miles? In 6 miles? In 8? 



EXAMPLES. 



1. How many inches in 
^rd. Aijd. 2fL 9in. 

OPERATION. 

6rd. 47/d, 2fL 9z>i. 



3 
^4 

37 yards. 
3 



113 feet. 
22 



2. In 1365 inches, how 
many rods? 

OPERATION. 

12)1365 
3)113 feet 9in. 
5^)37 yards 2ft. 
11)74 

6rd. 8 half yds. = 4^. 

Ans. Qrd. 4yJ. 2fL 9i?L 
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ffoTi,. — ^When we reduce rods to yards, we multiply by the 
Bcale 5J ; that is, we take 6 rods 6 and one-half times. When we 
reduce yards to rods, we divide by 5J, which is done by reducing 
the dividend and divisor to halves : the remainder is 8 half-yards, 
equal to 4 yards. 

3. In 59mi, 7 fur, 38rc?., how many feet 1 

4. In 115188 rods, how many miles? 

5. In 719mu I6rd. 6yd, how many feet ] 

6. In 118°, how many miles? 

7. In 54° 45mL 7 fur. 2Qrd, 4^yd. 2fL 10i»., bow many 
inches ? 

8. In 481401716 inches, how many degrees, &c. ? 

CLOTH MEASURE. 

107. Cloth measure is used for measuring all kinds of 
cloth, ribbons, and other things sold by the yard. 

TABLE. 



2J inches, in. 


make 


1 nail, marked 


no. 


4 nails 


- 


1 quarter of a yard. 


gr. 


3 quarters - 


- 


1 Ell Flemish, 


E.FJ, 


4 quarters - 


- 


1 yard, 


yd. 


5 quarters - 


- 


I Ell English, - 


E,E, 


in, nou 


qr. 


E, FL yd. 


E.E, 


2} =1 








9 =4 


= 1 






27 = 12 


= 3 


= 1 




36 = 16 


= 4 


= 1* =1 




45 = 20 


= 5 


= 1| =li 


= 1 



Note. — The units in this measure are, inches, nails, quarters, 
Ells Flemish, yards, and Ells English. 

1. In 9 inches, how many nails ? How many nails in I .^ 
yard ? In 2 yards ? In 6 ? In 8 ? 

2. In 4 yards, how many quarters ? How many quarters 
in 8 yards? hi 7 how many? 

3. How many quarters in 12 nails ? In 16 nails? In 20 
nails? Ill 36?" In 40? 

lOV. For what is cloth measure used \ "WYiaX. ax^^s ^i£\\*i\t3i«\vaJLAS$aA\ 
"Sit^peat the table. What are the units of tYiia meaA\iI^^ 
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1. How many nails are 
there in 35yd, 3qr, 3^a. 1 

OPERATION. 

35ycf, Sqr, 3na. 
4 

143 quarters. 
4 



EXAMPLES. 
2. 



In 575 nailB^ how 
many yards ? 

OPERATIOM. 

4)575 
4 )143 3na. 
35 3qr. 

Arts, 35i/d. 3gr. 2ncL 




575 nails. 

3. In 49 E. E,, how many nails? 

4. In 51 E. FL, 2qr. 3na., how many nails? 

5. In 3278 nails,. how many yards ? 

6. In 340 nails, how many Ells Flemish 1 

7. In 4311 inches, how many E. E.I 

SQUARE MEASURE. 

108. Square measure is used in measuring land, or anything 
in which length and breadth are both considered. 

1 Foot. 
A square is a figure bounded by four equal 
lines at right angles to each other. Each 
line is called a side of the square. If each ^ 
side be one foot, the figure is called a 
square foot, 

1 yard = 3 feet 
If the sides of the square be each one 
y^ard, the square is called a square yard. 
In the large square there are nine small 
squaires, the sides of which are each one 
Rx)t. Therefore, the square yard contains 
^ squarj feet ^ 

The number of small squares that is contained in any large 
jquaro is always equal to the product of two of the sides of the 
arge square. As in the figure, 3x3=9 square feet. The number 
>f square inches contained in a square foot is equal to 12x12 = 144. 

108. For what is Square Measure used ? What is a square ? If 

jach side be one foot, what is it called 1 If each side be a yard, what 

it called? How many square feet does the square yard contain 1 

*w 13 the number of small squares conlained m a. \«t§^ «^^u«lw found? 

^at the uible. Whai are tli« uiiils of l\ie »ctt.U^. 



1 








CO 

II 

I 















; 



TABLE. 

144 square inches, sy in. make 1 square foot, Sq./l. 

9 square feet - - 1 square yard, Sq yd. 

30|^ square yai-ds - 1 square rod or perch, P. 

40 square rods or perches - 1 rood, - R, 

4 roods - - - 1 acre, - ^ A, 

640 acres - - - 1 square mile. M. 

SqAn. Sq.ft, Sq.yd. P. R. A 

144 = 1 

1296 =9=1 

3^204 = 272J =30^ =1 

1568160 = 10890 = 1210 =40 =1 

6272640 = 43560 = 4840 =160 =4 =1. 

Note.— The units of the scale are 144, 9, 30|, 40, 4 and 640 

1. How irjany square inches in 2 square feet ? How many 
■quare feet in 3 square yards 1 How many in 6 ? In 8 ? 

2. How many perches m 1 rood ? In 3 roods ? How many 
roods in 4 acres ? In 81 In 12? 

3. How many perches in an acre ? How many in 2 acres? 
How many square y^rds in 81 square feet 1 

SURVEYORS* MEASURE. 

109. The Surveyors or Gunter's chain is generally used in 
Ruiveying land. It is 4 poles or 66 feet in lengtli, and is 
divided into 106 links. 

TABLE. 



7^^ inches make 


i link, marked - 


L 


4 rods or 66/^. 


1 chain, - 


0. 


80 chains - 


1 mile. 


7flU 


1 square chain - 


16 square rods or perches. 


P. 


19 square chains 


1 acre. 


A. 



NoTc. — 1. Land is generia,lly estimated in square miles, acres, 
roodsj^ and bquare rods or perches. 
2. The units of the scale are *i^^ 4, 80. 

. 109. What chain is used in land survey vtvv^\ '^V^ v^SXa \«wC^^* 
Raw is it divided ? Repeat the table. In ^\vkX.\s\t«A ^«ix«v^^ ««^'- 
matcdf What are the unite of the scaXa" 
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1. How many rods m 1 chain ? Hoi^ many in 4 ? In 5 ? 

2. How many chains in 1 mile ? In 2 miles ? In 3 *? 

3. How many perches m 1 square chain ? In 4 ? In 6 ? 

4. How many square chains in 2 acres? How many 
jierches in 3 acres ? In 5 ? In 6 ? 



EXAMPLES. 



1. How many perches in 
82Jf. 25A. SB, 19P ? 

OPERATION. 

32M,2GA, SB. 19P. 
640 
20505 acres. 
4 



82023 roods. 
.40 



2. How many square 
miles, &c., in 3280939P. ? 

OPERATION. 

4 0)328093 9 19P. 
4)82023" 3A 
- 64 0)20505 25A 
32 

A718. S2M.25A. SB. -19P. 
3280939 perches. 

3. In 19^. 2B, 37P., how many square rods ? 

4. In 175 square chains, how many square feet ? 

5. In 37456 square inches, how many square feet ? 

6. In 14972 perches, how many acres ? 

7. In 3674139 perches, how many square miles 1 

8. Mr. Wilson's farm contains 104^. SB. and 19P. ; he 
paid for it at the rate of 75 cents a perch : what did it cost ? 

9. The four walls of a room are each 25 feet in length and 
9 feet in height and the ceiling is 25 feet square : how much 
will it cost to plaster it at 9 cents a square yard ? 

CUBIC MEASURE. 

110. Cubic measure is used for measuring stone, timber, 
earth, and such other things as have the three dimensions, 
kngth, breadth, and thickness. 

TABLE. 
1728 cubic inches, Cu. in, make 1 cubic foot, Cu ft. 

27 cubic ieet, - - - 1 cubic yard, Cu. yd. 



1 ton . ■ T, 



40 feet of round or 

50 feet of hewn timber, 

42 cubic feet - - - 1 ton of shipping, T. 



16 cubic feet - - - 1 cord foot, - C 
^ cord feet, or 
12S nuhiti ^<?t. 



8coidfeet,oi\ 1 oo«l. 
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Note. — 1 . A cord of wood is a pile 4 feet wide, 4 feet high, 
and 8 feet Ion?. 

2. A cord foot is 1 foot in length of vUe pile which makes a 
cord. 

3. A CUBE is a figure bounded by six eqj^al squares, called 
faces ; the sides of the squares are called edges. 

4. A cubic foot is a cube, each of whose faces is a square foot ; 
its edges are each 1 foot. 

5. A cubic yard is a cube, each of 
whose edges is 1 yard. 

6. The base of a cube is the face 
on which it stands. If the edge ol 
the cube is one yard, it will contain 
3X3=9 square feet; therefore, 9 
cubic feet can bto placed on the base, 
and henee, if the figure were 1 foot 
thick, it would contain 9 cubic feet ; 




3 feet=l yard. 



if it were 2 fee|jhick it would contain 2 tiers ot cubes, or 18 cubic 
feet ; if it wereTfeet thick, it would contain 27 cubic feet ; hence, 

The content^ of a figure ofthijiform are found by muUi- 
vlying the length, breadtht and thickness together, 

7. A ton of round timber, when square, is supposed to produoe 
40 cubic feet ; hence, one-fifth is lost by squaring. 

1. In 1 cubic foot, how many cubic inches ? How many 
in 2 ? In 3 ? 

2. In 1 cubic yard, how many cubic feet ? How many in 
2? In 4] In 6? 

3. How many cord feet in 3 cords of wood? In 5 ? In 6 ? 

4. How many cubic feet in 2 cords 1* In half a cord, how 
many 1 How many in a quarter of a cord ? 

5. How many cubic yards in 54 cubic feet 1 In 81 ? 

6. In 120 feet of roimd timber, how many tons ? 

7. How many tons of shipping in 84 cubic feet] In 168 ? 

8. How many cords of wood in 64 cord feet] In 96 ? In 
128 ] 

9. How many cubic feet in a stone 8 feet long, 3 feet 
wide and 2 feet thick ] 

110 For what is cubic measure used 1 What kte its tienominations ^ 
What is a cord of wood 1 What is a cord foot 1 What is a cube 1 
What is a cubic footi Wliat is a cubic yard 1 How many cvkl»\<^ ^^^v. 
in a cubic yard 1 What are the contents of a so\\!2L e<\vxsA. \a\ "^vs-^^aX 
the table. What are the units of the scale ^ 
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EXAMFLB6. 



2. In 730960 cubic inch 
es, how many cubic yards, 
&c.? 

OPERATION. 

1728 )730960 cu. in. 

27)423 cu. ft IG 
15 cu.yd. 18 

cu, yd. cu.fL cu, in 
Ans. 15 18 16 



1. In \5cu, yd, 18c?/. ft, 
16ew. in: how many cubic 
inchest ? 

' OPERATION. 

cu, yd, cu.fi, cu, in, 
15 18 16 
27__ 

SI 

423 X 17284-16=730960. 

3. How many small blocks 1 inch on each edge can be 
sawed out of a cube 7 feet on each edge, allowing 'no waste 
for sawing ? ^ ' 

4. In 25 cords of wood, how many cord fdit ? How many 
cubic feet 1 

5. How many cords of wood in a pile 28 feet long, 4 feet 
wide, and 6 feet in height ? 

6. In 174964 cord feet, how many cords 1 

7/ In 7645900 cubic inches, how many tons of hewn 
timber ? 

WINE OR LIQUID MEASURE. 
111. Wine measure is used for measuring all liquids. 





TABLE, 




4 gills, gi. 


make 


1 pint, marked 


pt. 


2 pints 


- 


1 quart, 


qt. 


4 quarts 


- 


1 gallon. 


gaU 


31 J gallons 


- 


1 barrel, - bar. 


or hhl 


42 gallons 




1 tierce, 


tier. 


63 gallons • 


. 


1 hogshead, - 


hhd. 


2 hogsheads 


. 


1 pipe. 


pi. 


£ pipes or 4 hogsheads 


1 tun, - - - 


tun. 



111 What is measured by wine or liquid measured Wliat are ito 
denominations ? Repeat the table What are the units oY the bpalo ? 
If'h^t is the iftaudurd wine jrallon 1 



OEMOMDrATS ITDICBEBS. 



iw 



ffu pt qU gal. bar. tier, hhd. pi. tun, 

4 =1 

8 =2 =1 

32 =:8 =4 =1 

1008 =252 =126 =31J =1 

1344 =336 =168 =42 

2016 =504 =252 =63 

4032 =1008 =504 =126 

8064 =2016 =1008 =252 



= 1 

= li =1 

=3 =2=1 

=6 =4=2 =1 



Note. — The standard unit, or gallon of liquid measure, ia the 
United States, contains 231 cubic inches. 

1 . How many gills in 4 pints 1 How many pints in 3 
quarts ? In 6 quarts ? In 9 « In 10 1 

2. How many quarts in 2 gallons 1 In 4 gallons ? In 6 
gallons? How many pints in 2 gallons'? In 5 1 

3. How many barrels in a hogshead 1 How many in 4 
hogsheads 1 In 6 ? 

4« How many quarts in 3 gallons ? In 5 gallons? In 201 
In a barrel how many ? In a hogshead how many ? 



EXAMPLES. 



1. In 5 tuns 3 hogsheads 
17 gallons of wine, how 
many gallons'? 

OPERATION. 

5tuns 3hhd. \lgal, 

23 

63^ 

76 
139 

1466 gallons. 



2. In 1466 gallons, how 
many tuns, &c. ? 



OPERATION. 

63)1466 
4)2'3" 
5 



\1 gal 
3 hhd. 



Ans. 6tuns Zhhd. ilgat. 



3. In 1 2 pipes 1 hogshead and 1 quart of wine; hew many 
pints ? . 

4. In 10584 quarts of wine, how many tuna I 

6. In 201632 gills, how many tunh^. 

6. What will he the cost of 3 hogs\iea.d3B> V >a^YteS.> ^ ^?A 
Ions, aiid 2 qu&^ of viueQax, uX 4 ceutft \i c\\x\jj:\.^ 
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A.LE OR BEER MEASURE. 

112. Ale or Beer Measure was formerly used for mea- 
suring ale, beer, and milk. 

TABLE. 



2 pints, pt 
4 quarts 
86 gallons 
54 gallons 
pt. 

2 = 

8 = 

288 = 
432 = 



make 



quart, 
gallon, 



1 
4 

144 
216 



I barrel, 
1 hogshead, 
gal. 

= 1 
= 36 
= 54 



marked qt. 
gal. 



bar. 



= 1 



bar. 
hhd. 

hJuL 



= 1 



Note. — 1 gallon, ale measure, contains 282 cubic inches. 

1 . How many pints in 3 quarts ? How many in 5 ? 

2. How many quarts in 3 gallons ? In 4 gallons? In 9? 



EXAMPLES. 



1. How many quarts are 
there' in 4.h]id. 2bar. 29gal. 

OPERATION. 



2bar. 29gal. 3qt. 



Am. 4hh(L 2bar, 29gal Zqt, 



4hhd. 

ii 

4 
4_^ 

8bar. 
36 

57 

26 

317^<i* 

4 

i21/lqts. 

3. In Albar. 16gal 4qt., how many pints ? 

4. In 27 hhd. Sbar. 25gaL Sqt., how many pints ? 

5. In 55832 pints, how many hogsheads 1 ^ 
_ _^_^^ 64972 quarts, how many bartels'? ^ 

//^. J-or what is ale m b«er measnTo ui«d1 VA^^l m%\\a ^vkiws^ 



2. In 1271 quarts, how 
many hogsheads, &c. ? 

OPERATION. 

4)1271 

36)317 3qt. 

4)8 29g(d. 

4 2har. 



DEBTOMmATE ITUMBUBB. 
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DRY MEASURE. 



1 13. Dry Measure is used in measuring all dry articles, 
such as grain, fruit, salt, coal, &c. 



TABLE. 



2 pints jp^. make 
8 quarts - 
4 pecks 
36 bushels 


1 quart, marked 
1 peck, - 
1 bushel, 
1 chaldron, 


qt. 

t 

ch. 


pt. qt. 
2 = 1 
16 =8 
64 = 32 


pk. bu. 

== 1 

= 4 =1 


t 



2304 =1152 = 144 = 36 



rM, 



1. 



1. How many quarts in 2 pecks ? In 5 ] In 8 ? 

2. How many pecks in 24 quarts ? In 32 ? In 64 % 

3. How many pecks in 6 bushels ? In 8 1 In 12 ? How 
many bushels in 16 pecks ? In 32 ? In 40 ? 

4. How many bushels in 2 chaldrons ? In 3 ? In 4 ? 

Note. — The standard bushel of the United States is the Win- 
chester bushel of England. It is a circular measure, 18^ inches in 
diameter and 8 inches deep, and contains 2 1 50{ cubic inches, nearly. 

2. A gallon, dry measure, contains 268^ cubic inches. 

EXAMPLES. 

1. How many quarts are 
there in 65c/fc. 20^. SpA, 



IqU 



OPERATION. 



65c/t. 20^. ^-pk. IqU 
36 



390 
197 
2360 
4 



9443 

8 

75551 quarts. 



2. How many chaldrons, 
&c., in 75551 quarts ? 



OPERATION. 

8 )75551 

4)9443 

3 6)2360 

65 



IqU. 

206w. 



Am, edch. 20hu. 3pk. Iqt 



113. What articles are measured by dry mftaswx^t \^\vftX ^^^ \Na^ 
denominations f Bepeat the table ? What, \a l\iQ ^\«adax^\>^^5^^'^ 
WJmt are the oontenta of a gaUon? 



no sKDucnoN or 

3. In 372 bushels, how many pints 1 

4. Tn 5 chaldrons 31 bushels how many pecks? 

5. In 17408 pints, how many bushels ? 

, 6. In 4220 pints, how many chaldrons 3 

AVOIRDUPOIS WEIGHT. 

114. By this weight all coarse articles are weighed, Buch 
as hay, grain, chandlers' wares, and all metals except gold 
and silver. 

TABLE. 

16 drams, dr. make 1 ounce, marked oz, 

16 ounces - - 1 pound, - lb, 

25 pound.s - - 1 quarter, - qr, 

4 quarters - 1 hundred weight, cwt, 

20 hundred weight 1 ton, • - T, 

dr. oz. lb. qr. cwL T. 

16 = 1 
256 = 16 =1 

6400 =400 =25 =1 

25600 = 1600 =100 =4 =1 

512000 = 32000 = 2000 =80 =20 =1 
Notes. — 1. The standard avoirdupois pound is the weight of 
27.7015 cubic inches of distilled water. 

2. By the old method of weighing, adopted from the English 
system, 112 pounds were reckoned for a hundred weight. But now,\ 
tlie laws of most of the States, as well as general usage,' fix the 
hundred weight at 100 pounds. 

3. The units of the scale, in passing from drams to ounces, arc 
16; from ounces to pounds, 16; from pounds to quarters, 25; 
from quarters to hundreds, 4; and from hundreds to tons, 20. 

1. In 2oz., how many drams ? In 3 ? In 4 ? In 5 ? 

2. In 4/5., how many ounces 1 In 3 how many ? In 2 ? 

3. In 6^r., how many hundred weiglit? In ^qr.'\ 

4. ^In ^civt.y how many quarters ? How many in Acwt. ? 

5. In 60 hundred weight, how many tons ] In 80 ? 

114. For what is avoirdupois weight used ? How is /he Inble to be 
reaJ \ How can you determine, from the second table, the value of 
ajjjr unit in units of the lower denominations 1 



DBNOMKNATlfi NUMllKEe, 
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EXAMPLES. 



1 . How many pounds are 
tliere in i6T. ScwC. 3qr. 

OPERATION. 

15T. 8cwt. 3qr. I5lb. 
20 



308 cwt, 

£ 

1235 qr. 
25 



6180 
2471 
30890 lb. 



5 lb. added. 
1 ten added. 



2. In 30890 pounds, how 
many tons ? 



OPERATION. 

2 5)30890 
4 )1236 qr . 
20)308 cwt. 
15^. 



15/6. 

Sqr. 

Smot. 



Ans. 15T. Scwt. Zqr. 16lb. 



3. In 5T. Scwt. 3qr. 24/6. 13oz. Udr., how many drams? 

4. In 28 jT. Actot. \qr. 21/6., how many ounces? 

5. In 2790366 drams, how many tons ? 

6. In 903136 ounces, how many tons ? 

7. In 3124446 drams, how many tons? 

8. In 93 7'. \3rwt 3(/r. 8/6., how many ounces? 

9. In 108910592 drams, how many tons? 

10. What will be the cost of llT. 17cf^/. 3yr. 24/6. of hay 
at half a cent a pound ? How much would that be a ton ? 

11. What is the cost of 2T. IScwL 3qr. 21/6. of bet^f at 
8 cents a pound ? How much would that be a ton ? 

TROY WEIGHT. 

115. Gold, silver, jewels, and liquors, are weighed by 
Troy weight. 

TABLE 

24 grains, gr. make 1 pennyweight, marked pwt. 
20 pennyweights - 1 ounce - - - osr. 
12 ounces - • 1 pound - - - /6. 

gr, jnvt. Qz. lf>> 

21 = 1 

480 = 20 ' =: \ 

6760 r= 240 . ^ VI ^^ 



112 ItKDCCnON OF 

Notes. — 1. The standard Troy pound is the weight of 22,794277 
cubic inches of distilled water. It is less than the pound avoirdupois. 

2. The units of the scale, in passing from grains to penny- 
weights, are 24 ; from pennyweights to ounces, 20 ; and from 
ounces to pounds, 12. 

1. How many grains in 2 pennyweights ? In 3 ? In 4 ? 

2. How many pennyweights in 48 grains? In 72 1 

3. How many ounces in 40 pennyweights ? In 60 ? 

4. How many ounces in 4 pounds] In 12 ? In 9 ? In 7 ? 
6. How many pounds in 24 ounces ] ^ In 36 1 In 96 *? 

EXAMPLES. 



2. In 97817 grains, how 
many pounds ? 

OPERATION. 

24 )97817 

20 )4075 pwL 17gr. 

12) 203 oz. 15pwt^ 

~T6lb, lloz. 



1. How many grains are 
therein I6lb. lloz. Idpwt. 
17^r.? 

OPERATION. 

16Z6. llaz, ISjrwt, IT^r. 
12 

203 ounces. 
20 

4075 pennyweights. 
24 

97817 grains. 

3. In 25Z^. 9oz, 20gr., how many grains ? 

4. In 6490 grains, how many pounds ? 

5. In 148340 grains, how many pounds? 

6. In 117Z^. 902. I5pwt, l&gr., how many grains! 

7. In 8794 pwt., how many pounds ? 

8. In 6lb. 9oz. 21 gr. how many grains *? 

9. In lib. loz, lOpwt. 16 gr,, how many grains? 

10. A jewel weighing 2oz, I4pwt. I8gr., is sold for half a 
dollar a grain : what is its value 1 



Arts, I6cb, lloz. I5pwt. 17 gr 



Notes. 1. — What is the standard avoirdupois pound! 
2. — What is a hundred weight by the English method! What is a 
hundred weight by the United States method ? 

3. Name the units of the scale in passing from one denomination to 
iinothet. 
J 15. What articles are weighed by Troy weight 1 What are its de- 
aominations 1 Repeat the table. "What ia lYie ftlaiviiax^ 'Yivj^ ^o\i\vd? 
*yhat ar<g ttie units of tho 8caie, in passing tiom oi^ft MaVt Xo tuouEOlict^ 
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APOTHECARIES' WEIGHT. 

116. This weight is used by apothecaries and physicians 
in mixing their medicines. But medicines are generally soid, 
in the quantity^ by avoirdupois weight 

TABLE. 

'20 grains, gi. make 1 scruple, marked 9. 
3 scruples - - 1 dram, - - - 3. 
S drams - - 1 ounce, - - - J. 
12 ounces - - 1 pound, - - - ft- ^ 



20 
60 
480 
6760 
Notes.— 



9 
1 
3 

24 

288 



= 1 

= 8 =1 

= 96 =12 =s 1 

1. The pound and ounce are ihe same as the pound 
and ounce in Troy vreight. 

2. The units of the scale, in passing from grains to scruples, 
are 20; in passing from scruples to drams, 3; from drams to 
ounces, 8 ; and from ounces to pounds, 12. 

1. How many grains in 2 scruples % 

2. How many scruples in 4 drams % 

3. How many drams in 5 ounces ? 
32 drams? 



In 3? In 4 1 In 6? 
In 7 drams'? In 6? 
How many ounces in 



EXAMFLES. 



1/ How many grains in 
9fc 8 5 63 29 12^r. 

OPERATION. 

9fe 8 5 63 29 12^r. 
12 J 

116 oimces. 

8 

934 scruples. 
_3_ 

2804 drama. 

.2^ 

36092 gndttB. 



2. In 56092 grains, how 
many pounds ? 



OPERATION. 

20 )56092 
3) 2804 9 

' 8)934 5 

1 2)116 5 

9ft 



12^. 
29 
63 

85 



AnA. 9& ^\ ^"^ ^^ Vl.^,-^. 



lU 



nmmcnoN ok 



3. In271fe95 63 19, how many scruples ? 

4. In 94 Ife 115 13, how many drams 1 

5. 8011 scruples, how many pounds? 

6. In 9113 drams, how many pounds? 

7. How many grains m 121fe93 73 2B 18gr. 

8. In 73918 grains, how many pounds ? 
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MEASURE OF TIME. 

117.^ Time is a part of duration. The time in which tiie 
earth revolyes on its axis is called a day. The time in which 
it goes round the sun is 365 days and 6 hours, and is called a 
year. Timet is divided into parts according to the following 

TABLE. 



60 seconds, sec. make 


1 minute, n 


aarked 


m. 


60 minutes 


1 hour, 




hr. 


24 hours - . • 


1 day, - 




da. 


7 days 


1 week, 




wk. 


4 weeks - 


1 month, 




mo. 


i3mo. ]da, and 6hrs.f 
or 365G&7. 6hr. 


1 Julian year, 




yr. 


12 calendar months • 


1 year, 


, 1 


yr. 


sec. m. 


hr. da. 


tek. 


y 


60 =K 1 








3600 =60 = 


1 






86400 = 1440 = 


24 = 1 






604800 = 10080 = 


168 = 7 


= 1 





365} = 62 = 1 



31557600 = 525960 = 8766 = 

NoTRS. — 1. The years are numbered from the beginning of the 
Christian Era. The year is divided into 12 calendar months, 
numbered from January : the days arc numbered from the begin- 
ning of the month: hours from 12 it night and 12 at noon. 



Names. 


No. 


No. days. 


Names. 


No. 


No. days 


January, - 


' 1st. 


^ . 31 


July, - . 


• 7th. 


- - 31 


February, - 


. 2d. 


. . 28 


August, - ■ 


. 8th. 


- . 31 


Marcli, - - 


- 3d. 


- . 31 


September, 


. 9th. 


- . 30 


April, - - 


- 4th. 


. . 30 


October, - - 


■ 10th. 


. . Bl 


May, - . 


. 5th. 


. . 31 


November 


. 11th. 


- - 30 


June, 


* 601. 


• . SO 


December, 


. 12Ui. 


^1 
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S. The Iciisth of the tropical year is 366(/. 5hr. 48m. 48«?c; 
nearly; but in the examples we shall regard it as 36lO(L 6hr. 

3. Since the length of the year is 365 days and 6 hours, the odd 
6 hou^s, by accumulating for 4 years, make 1 day, so that every 
fourth year contains 366 days. This is called Bissextile or Leap 
Year The leap years are exactly divisible by 4 : 1852, 1856, 1866, 
are leap years. 

4. The additional day, when it occurs, is added to the month of 
February sc that this month has 29 days in the leap year. 

Thirty days hath September, 
April, June, and November ; 
All the rest have thirty-one, 
Excepting February, twenty-eight alone. 

1. How many seconds in 4 minutes? How many in 07 

2. How many hours in 3 days 1 How many in 5 ? In 8 ? 

3. How many days in 6 weeks ? In 8, how many ? 

4. How many hours in 1 week 1 How many weeks in 42da. 1 



EXAMPLES. 



1. How many seconds in 
mdda, 6hr. ? 

OPERATION. 

' 24 



1466 
730 
8766 
60 



625960 X 60 =31557600 5^c. 



2. How many days, &c. 
in 31557600 seconds? 

OPERATION. 

60)31557600 

6 0)525960 

24 )8766 

365 ehr. 

An^» Z65da, 6Ar. 



3. If the length of the year were 365G?a. 23hr, 57m. SOsee 
how many seconds would there be in 12 years 1 

4. In 126230400 seconds, how many years of 365 daysl 

5. In 756952018 seconds, how many years of 365 days ? 

1 17. What are the denominations of time 1 How long is a year ( 
flow many d-ys in a common yearl How many days in a Leap year ? 
How many calendar months in a yearl Name them, and the number 
of days in each. How many days has February in the leap year^ Hew; 
#a yuu renicmbcT which of the ilwuths have IXU ^5iv*» qm!^ >i»\v«N\"^\'^ 
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6. In 285290205 seconds, how many years of 365fl?a. Ckr 
each ? 

7. How many hours in any year from the 31st day of March 
to the 1st day of January following, neither day named being 
counted I 

CIRCULAR MEASURE. 

118. Circular measure is used in estimating latitude and 
longitude, and also in measuring the motions of the heavenly' 
bodies. / 

The circumference of every circle is supposed to be divided 
into 360 equal parts, called degrees. Each degree is divided 
into 60 minutes, and each minute into 60 seconds. 

TABLE. 



60 seconds" make 


1 minute, 


markei 


i '. 


60 minutes 


1 degree, • 


- 


o 

• 


30 degrees 


1 sign, 


- 


B. 


14i signs or 360° 


1 circle, - 


• 


a 


// r 


o 


8. 




60 =1 








3600 =60 


= 1 






108000 =: 1800 


= 30 = 


1 




1296000 = 21600 


= 360 = 


12 


s: 



«. 



1. How many seconds in 3 minutes? In 4 ? In 61 

2. How many minutes in 6 degrees *? In 4 ? In 6 ? 

3. How many degrees in 4 signs ? In 6 ? In 7 ? In 8 ? 

4. How many degrees in 240 minutes 1 In 720 ? How 
many signs in 90° ] In 150° ? In 180° ? 

EXAMPLES. 

1 . In 5b. 29° 25', how many minutes 1 

2. In 2 circles, how many seconds ? 

3. In 27894 seconds, how many degrees, &o. 

4. In 32295 minutes, how many circles, &o. 
6. In -3 circles 16? 20', how many seconds? 

6. In 8s. 16° 25", how many seconds? 

7. In 8589 seconds, how many degreep, &c. 

JJA J'or wUnt IB cii'cular meatiure uaevi^ Hovf \a «>J^t^ »^\t^\^ wvv 
pogei/ l9 be divided f n«peat iU« luVAf 
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MISCELLANEOUS TABLES. 



12 units, or things 

12 dozen - 

12 gross, or 144 dozen 

20 things - 
100 pounds - 
196 pounds - 
200 pounds - 

18 inches - 

22 inches, nearly 

14 pounds of iron or lead 
21^ stones - 
^ 8 pigs 



make 



1 dozen. 

1 gross. X 

1 great gioss. 

1 score. 

1 quintal offish. 

1 barrel of flour, 

1 barrel of pork. 

1 cubit 

1 sacred cubit. 

1 stone. 

Ipig. 

1 fother. 



BOOKS AND PAPER. 

The terms, folio^ quarto^ octavo^ duodecimo, &c., indicate 
the number of leaves into which a sheet of paper is folded. 
A sheet folded in 2 leaves is called a folio. 



A sheet folded in 4 leaves 
A sheet folded in 8 leaves 
A sheet folded in 12 leaves 
A sheet folded in 16 leaves 
A sheet folded in 18 leaves 
A sheet folded in 24 leaves 
A sheet folded in 32 leaves 

24 sheets of paper 

20 quires 
2 reams 
6 bundles 



make 



a quarto, or 4to. 

an octavo, or 8vo. 

a 12mo. 

a 16mo. 

an 18mo. 

a 24mo. 

a 32mo* 

1 quire. 

1 ream. 

1 bundle. 

1 bale. 



MISCELLANEOUS EXAMPLES. 

1. How many hours in 34Awk, 6da, 11 hr. 1 

2. In 6 signs, how many minutes 1 

8. In 15 tons of hewn timber, how many cubic incliee? 

4. In 171360 pence, how many pounds'? 

6. In 1720320 drams, how many tons! 

6. In 66799 grains of laudanuhi, how many poundB? 

7. In 9739 grains, how many pounds Troy*? 

8. In 69Z6. \^ptvt, 6gr,t how matv^ gtoixal 

9. In £85 8s.f how niany guineaa % 

W, hi 340 E. /I. iiow iimiiy Elb ILwuVxfeXv -^ 
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11. In '6hhd. ISged. 2qt., how many half-pints? 

12. In 127^. \5cict. Igr. 1916. 12dr., how many drains i 

13. Ill 40144896 square inches, how many acres ? 

14. In 5760 grains Troy, how many pounds 1 

15. In 6 years (of 52 weeks each), d2wk. 6da. VJkr,, ho^ 
many hours ? 

16. In 811480", how many signs ? 

17. In 2654208 cuhic inches, how many cords? 

18. In 18 tons of round timber, how many cubic inches'^ 

19. In 84 chaldrons of coal, how many pecks ? 

20. fin 302 ells English, how many yards'? 

21. In 2Ahhd. ISgal. 2gt, of molasses, how many gills? 

22. In 7 6 A. IR. 8P., how many square inches ? 

23. In £15 195. lid. 3far., how njany farthings ? 

24. In 445577 feet, how many miles ? 

25. In 37444325 square inches, how many acres? 

26. If the entire surface of the earth is found to contaiu 
791300159907840000 square inches, how many square milee 
are there ? 

27. How many times will a wheel 16 feet and 6 inches in 
circumference, turn round in a distance of 84 miles ? 

28. What will 28 rods, 129 square feet of land cost at $1£ 
a square foot ? 

29. What will he the cost of a pilje of wood 36 feet long 
6 feet high and 4 feet wide, at 50 cents a cord foot ? 

30. A man has a journey to perform of 288 miles. He 
travels the distance in 12 days, travelling 6 hours each day : 
at what rate does he travel per hour ? 

31. How many yards of carpeting 1 yard wide, will carpet 
a room 18 feet by 201 

32. If the number of inhabitants in the United States is 
24 millions, how long will it take a person to count them, 
coiinting at the rate of 100 a minute ? 

33. A merchant wishes to bottle a cask of wine containing 
126 gallons, in bottles containing 1 pint each : how many 
bottles are necessary ? 

34. There is a cube, or square piece of wood, 4 feet each 
way : how many small cubes of 1 inch each way, can be 
sawed from it, allowing no waste in sawing ? 

i^^, A merchant wishes to ship 285 bushels of flax-seed in 
casks aontSLUung 7 bushels 2 pecks eaciVw >nW\ \v\u\vber of 
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36. How many times will the wheel of a car, foet ai>d 
6 inches in circumference, turn round in going from liartibrd 
to New Haven, a distance of 34 miles ? 

37. How many seconds old is a man who has lived 32 
years atid 40 days ? 

^ 38. There are 15713280 inches in the distance from New 
York to Boston, how many miles 1 

39. What will be the cost of 3 loads of hay, each weighing 
IScwt. 3qr. 2AIL, at 7 mills a pound? 

• ' ADDITION OF DENOMINATE NUMBERS. 

119, Addition of denominate numbers is the operation of 
finding a single number equivalent in value to two or more 
given numbers. Such sifigle number is called the sum. 

How many pounds, shillings, and pence in £4 8s. 9d,j 
£27 145. lie/., and £156 175. lOd.r 

Analysis. — We write the units of the same operation. 

name in the same column. Add the column £. s, d. 

of pence ; then 30 pence are equal to 2 shil- 4 8 9 

iings and 6 pence : write down the 6, carrying 27 14 1 1 

the two to the shillings. Find the sum of the ^f-n 1-7 ia 

shillings, which is 41 ; that is, 2 pounds and 1 

shilling over. Write down \s. \ then, carrying £189 \s. 6d, 
the 2 to the column of pounds, we find the 
■urn to be £189 Is. 6d. 

NcPTE. — In simple numbers, the number of units of the scale, 
at any place, is always 10. Hence, we carry 1 for every 10. In 
denominate numbers, the scale varies. The number of units, in 
passing from pence to shillings, is 12 ; hence, we carry one for 
every 12. In passing from shillings to pounds, it is 20 ; licncc we 
carry one for every 20. In passing from one denoniinatioi ^. to 
another, we carry 1 for so many units as are contained in the scale 
at that place. Hence, for the addition of denominate numbers, we 
have the following 

Rule. — I. Set down the numbers so that units of the 
same name shall stand in the same column ; 

II. Add as in simple numbers, and carry from one de- 
"nomination to another according to the scale. 

Proof. — The same as in simple numbers. _____ 

J 19 What is addition of denominate numWia\ ^«w ^^ 'i^a. ^a 
down the numbeia for atUition ^ How do ^oi\ a»iv\'^ \\o^ ^^ 'S**^ 
provB widitkn f 
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EXAMPLES. 






. ^1> 




( 


;2.) 


(3.) 


£ 


s. d. 




£ 


5. e^. 


£ 


«. rf. 


173 


13 5 




705 


17 3^ 104 


18 9 


87 


17 7| 




354 


17 2| 4 
17 3f 4 


04 


17 8 


76 


18 1: 




175 


67 


11 :o - 


23 


17 8- 
10 10. 




87 


19 7i 597 


14 4-;: 


10 




52 


12 T. 


22 


18 5 


873 


18 3 








18 


6 5 








TROY WEIGHT. 








,. (^-^ 






(5.) 




Ih, oz. 


. pwt. 


g'T* 


lb. 


oz. 


pwt gr 


^.dd 


100 10 


19 


20 


.171 


6 


13 14 




i32 6 





5 


391 


11 


9 12 




80 3 


2 


1 


230 


6 


6 13 




7 





9 


94 


7 


3 18 




11 


10 


23 


.42 


10 


15 20 







8 


9 


31 . 
ARIES' WEIGHT. 





21 


♦ 




APOTHEC 






(6.) 






(7.) 




(8.) 


ft 


5 5 


9 ^r. 


i ^ B gr. 




3 9^ 


24 


7 2 


1 le 


1 


11 2 1 17 




3 2 Ifi 


17 


11 7 


2 1^ 


) 


7 4 2 14 




1 13 


36 


6 5 


7 


f 


4 1 19 




2 2 11 


16 


9 7 


1 13 


\ 


2 5 2 11 




7 17 


9 


3 4 , 


1 S 


) 


10 1 2 16 




5 2 U 






AVOIRDUPOIS WEIGHT. 








(9.) 








(10.) 


cwt 


. gr. Z6. 


oz. 


dr. 


T. cwt 


. qr 


. lb. oz. 


14 


2 


14 


9 


15 12 


1 


10 10 


13 


2 20 


1 


15 


71 8 


2 


6 


9 


3 6 


7 


3 


83 19 


3 


15 5 


10 


18 


12 


11 


36 7 





20 14 


7 


3 2 


3 


2 


47 11 


2 


2 11 


6 


1 19 


8 


1 


63 5 


2 


19 7 


4 


3 


15 


5 


12 13 


1 


14 9 


12 


2 





13 


^ 1 





6 10 
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11. A merchant bought 4 barrek of potash of the fbllo'wriiig 
weights, viz. : Ist, 3cwt, 2qr. Olb. l2oz. 3dr. ; 2d, 4cwL Iqr. 
2llb. Aoz ; 3d, Acwt. ; 4th, 4cwt Oqr. 2lb, l6oz. I5dr : 
what was the entire weight of the four barrels ? 

LONG MEASURE. 

(12.) (13.) 

L. mi. fur, rd, yd. ft. rd. yd. ft. in. 

16 2 7 39 9 2 16 9 2 11 

827 1 2 20 7 1 12 11 1 9 

87 1 15 6 1 18 14 7 

11112 2 19 15 2 1 





OIOTH MEASURE. 


(14.) 

E. FL qr. na. 

126 4 4 


(15.) 

yd. qr. na. 

4 3 2 


E. E. qr. na. tii. 

128 5 1 3 


65 3 1 


5 4 1 


20 3 1 2 


72 1 3 


6 10 


19 1 4 1 


157 2 3 


25 2 2 


15 3 1 2 • 


LAND OR SQUARE MEASURE. 


Sq.yd. Sq.ft. 


Sq. in. M. 
104 2 


(18.) 
A. R. P.Sq.y 
60 3 37 25 


22 3 


27 6 


375 2 25 21 


105 8 


2 7 


450 1 31 20 


37 7 


127 11 


30 25 19 



19. There are 4 fields, the Ist contains \2A. 2R. 38P. ; 
the 2d, 4:A. IR. 26P. ; the 3d, 85^. OR. 19P. ; and the 
4th, 57 A. IR. 2P. : how many acres in the four fields? 





CUBIC MEASURE. 




(20.) 




(21.) 


(22.) 


I. yd. Cu.ft. 


Cu. in. 


C. S.ft. 


G. Cardftei. 


05 25 


1129 


16 127 


87 9 


37 26 


132 


17 12 


^^ 1 


50 1 


1064 


18 119 


\^ ^ 


^2 19 


17 


37 104 


\^ ^ 
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WINE OR LIQUID MEASURE 


(23.) 
hkd. gal qt, pt, 
127 €6 3 2 


(24.) 
tun. pi, hkd, gal. q(, 
14 2 1 27 3 


12 60 2 3 


15 1 2 25 2 


450 29 1 


4 2 1 27 1 


21 2 3 


5 1 62 3 


14 39 1 2 


7 1 2 21 2 


DRY MEASURE. 


(25.) 
cL bu, pk. qt.pL 
27 25 3 7 1 


(26.) 
ch, bu, pk, qUpt. 
141 36 3 7 2 


59 21 2 6 3 


21 32 2 4 1 


2 12 7 1 


85 9 10 3 


5 9 18 2 


10 4 4 13 




TIME. 


(27.) 
yr. mo, wk, da, kr. 


(28.) 
wk, da, kr. m. see. 


4 11 3 6 20 


8 8 14 55 57 


3 10 2 5 21 


10 7 23 57 49 


5 8 1 4 19 


20 6 14 42 01 


101 9 3 7 23 


6 5 23 19 59 


^ 8 4 6 17 


2 2 20 45 48 


CIRCULAR MEASURE OR MOTION. 


(29.) 

8. ^^ ' " 


30. 
s. ° ' '' 


5 17 36 29 


6 29 27 49 


7 26 41 21 


8 18 29 16 


8 15 16 09 


7 09 04 58 



NoTK.— Since 12 signs make a circumference of a circle, we 
ftrdte down only the excess over exact 12's. 

IFFLICATIOZra IN ADDITION. 

J. Add 46/d. 9og. IGpwt. 16^r., 87i6. IQoz. ^pwt, 14gr^ 
lOO/A. 10o£. IQjmi, lO^fr., aud 5()Mi '^jwot %r Nnee^^Mi. 
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2. What is the weight of forty-six pounds, eight ounces, 
thirteen pennyweights, fourteen grains ; ninety-seven pounds, 
three ounces ; and one hundred pounds, five ounces, ten pen- 
nyweights and thirteen grains ? ' 

3. Add the following together: 29 T'. 16cwl' Iqr. 14/6/ 
l2oz. 9dr„ ISciot. 3gr. lib., 50T. 3qr. 4oz., and 2T, Iqr 
14dr, 

4. Whatisthe weight of 39 r. lOcwt. 2qr. 2lb. 15oz. I2dr, 
ilcwU eib:, l2aot. Zqr„ and 2qr, Sib. 9dr, ? 

6. What is the sura of the following : 314^. 2E. 39P.' 
2005^. ft. I36sq. in., 16A. IE. 20P. lOsq. ft., 3E. 36P. 
and 4^. IE. 16P. ? 

6. What is the solid content of 64ton5 33ft. 800tn., 9/<w.<» 
1200m., 26fL 700m., and 95ton« 3 1/f. 1500m. 

7. Add together, 96bu. 3pk. 2qt. Ipt., 46bu. 3pk. Iqt. Ipt., 
2pk. Iqt. Ipt. and 23bu. 3pk. 4qt. Ipt. 

8. What is the area of the four following pieces of land ; 
the first containing 20^. 3E. i5P. 250sq.fl. I16sq. in. ; the 
second, 19^1. IE. 39F. ; the third, 2E. lOP. eOsq.ft. ; and 
the fourth, 5A. 6F. 60sq. in. ? 

9. A farmer raised from one field 31 bu. \pk. 3qt. of wheat ; 
from a second, 416m. 2pk. 5qt. of barley ; from a third, 356w. 
Ipk. 3qt.ofiye; from a fourth, 436w. 3^^^. l^^^. of oats ; how 
much grain did he raise in all ? 

10. A grocer received an invoice of 4Md of sugar ; the 
first weighed llcwt. 15/6. ; the second, \2cwt. 3qr. 15/6. ; the 
third, 9cwt. Iqr. 16/6. ; the fourth, 12cm;/. Iqr. : how much 
did the four weigh ? 

11. A lady purchased 32i/ds. 3qrs. of sheeting ; 31 j/ds. Iqr. 
of shirting ; 1 4yds 2qrs. of linen ; and Gyds. 2qrs, of cambric 
what was the whole number of yards purchased ? 

12. Purchased a silver teapot weighing 23oz. llpwt. Wgf* 
a sugar bowl, weighing 802:. \3pwt. I9gr. ; a cream pitcher 
weighing 5oz. ll^r. : what was the weight of the whole 1 

13. A stage goes one day, 877?i. ^fur. 24crd. ; the next, 7&ni. 
3fur. llrd.\ the third, 80m. Ifur. lOrc?. ; the fourth, 78>//. 
5fur. : how far does it go in the four days ? 

• 14. Bought three piecet of land ; the ftwA. wsoXsiaBs^ Vi 
acres \E. 35rd. ; the second, 36 acres 2B, ^\Td. % wv^ 'Octfi 
third. 46 acres 0^. 'J7rd. : how muc\\ laud (Vid \ v^l^^va&*i^ 
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OPERATION. 
20 12 

£27 165. 8rf. 

19 17 9 

7 18 11 



SUBTRACTION OF DENOMINATE NUMBERS. 

120. The difference between two denominate numbers la 
such a number as added to the less will give the greater. 
StJBTRACTioN is the operation of finding this difference. 

1. What is the difference between £27 16s, 8d. and £19 
\7s.9dA 

. Analysis.— We cannnot take 9d. from Sd. ; 
we therefore add to the upper number as many 
units as are contained in the scale, and at the 
same time add 1, mentally, to the next higher 
denomination of the subtrahend. We then say, 
9 from 20 leaves 11. Then, as we cannot sub- 
tract 18 from 16, we add 20 and say, 18 from 36 leaves 18. Now, 
as we have taken 1 pound ^20 shillings, from the pounds, and 
added it to the shillings, there are but 26 pounds left. We may 
then say, 19 from 26 leaves 7, or 20 from 27 leaves 7. The lat- 
ter is tlie easiest in practice. 

The first step is called borrowing^ the second, carrying : hence, 

KxTLE. — I. Set down the less number under the greater^ 
placing units of the same value in the same column. 

XL Begin with the lowest denomination, and subtract as in 
simple numbers^ borrowing and carrying for each operation 
according to the scale. 

pRooi*. — The same as in simple numbers. 



EXAMPLES. 



A. 
From - 18 
Take • 15 


3 
2 


P. 

28 
30 


Remainder 3 





38 


Proof - 18 


3 


28 



\\ 



(3) 

H^ 0$. pwt, gr» 

From .273 
Tu^e . 98 10 18 21 
Bouioiiider 



(2.) 

T. cwt. qr. lb. 

4 12 3 20 
2 18 3 

1 14 19 

4 12 3 20 

,. ^^-^ 

lo, oz, puft. gr* 

18 9 10 
9 10 16 .20 
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(5.) (6.) 

T. cwL qr. lb. oz. cwt. qr, lb. oz. dr, 

Fiorn - 7 14 1 3 6 14 2 12 10 8 

Take - 2 6 3 4 11 6 3 16 15 8 

Remainder 

(7.) (8.) 

T. hhd. gal, qt, pt. yr. wk. da. hr. ' '' 
From . 151 3 50 3 2 , 95 25 4 20 45 50 

Take - 27 2 54 3 2 80 30 6 23 46. 56 

Remainder ^ 

TIME BETWEEN DATES. 

121. To find the time between any two dcttes, 

1. What time elapsed between July 5th, 1848, and Augiwt 
8th, 1850? 

Note. — In the first date, the number of operation.* 

the year is 1848 ; the number of the month, yr. mo., da. 

7, and the number of the day, 5. In the 1850 8 8 

second date, the number of the year is 1850, 1848 7 5 

the number of the month 8, and the number --i — ~ 

of the day, 8. d I S 

Hence, to find the time between two dates : 

Write the numbers of the earlier date under those of the 
later, and subtract acarrding to the preceding rule. 

Note. — 1. In finding the difference between dates, as in casting 
interest, the month is regarded as the twelfth part of a year, and 
as containing 30 days. 

2. The civil day begins and ends at 12 o'clock at night. 

2. "What is the difference of time between Maich 2d, 
1847, and July 4th, 1856 ? 

3. What IS the difference of tmie between April 28th, 1834, 
and February 3d, 1856 1 

4. What time elapsed between November 29th, 1836, uuil 
January 2d, 1854 ? 



120. What is the difference between two denominate numbeTfit 
Give the rule for subtraction. How do you prove «\xV:XtacXKow\ 

121. Give the rule for finding the difference beVw^^^ewlN^o i^^t^ >Xcv« 
if the month rvckoned 1 At what time does a c\n\\ ^'j^'S ^^^V^^^"^*^- 
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6. What time elapsed between November 8th, at 1 1 o'clock 
A.M., 1847. and December 16th, at 4 o'clock, P.M., 1850 r . 

OPERATION. 

Analysis. — The hours are numbered from yr. mo, da. hr. 

12 at night, when the civil day begins. The 1850 12 16 16 

nvmbers of the years, months, days and hours, 1847 11 8 11 

are used. 

• 3 18 6 

6. What time elapsed between October 9th, at 11 P.M., 
1840, and February 6th, at 9 P.M., 1853 ? 

7. Mr. Johnson was born September 6th^ 1771, at 9 o'clock 
A.M., and his first child November 5th, 1801, at 9 o'clock 
P.M. : what was the difference of their ages ? 

APPLICATIONS IN ADDITION AND SUBTRACTION. 

1. From ZSmo. 2wk. 3da, Ihr. lOw., take lOmo. 3wk. 
2da. lOAr. 50m, 

2. From 176yr. Sttw. Zwk, 4ida., take 9lyr. ^mo, Zwl\ 
6da, 

3. From £3, take 35. ^ 

4. From 2ZA., take 20gr, Troy. 

5. From 8!b, take 1 fe 1 5 2 3 2 9 . 

6. From 9T., take IT. \cwU 2qr. 20lb. l5oz, Udr. 

7. From 3 miles, take Sfur. \9rd. 

8. The revolution commenced April 19th, 1775, and a 
general peace took place January 20, 1783 : how long did 
the war continue ? 

9. America was discovered by. Columbus, October 11, 
1492 : what was the length of time to July 25, 1855 ? 

10. I purchased 167^. 802?. 16pwt. lOgr. of silver, and 
sold 98^^. 10o2f. 12^w;^. 19^r. : how much had I left? 

11. J bought 19T. 11 cwt. 2qr. 2lb. \2oz, \2dr. of old 
iron, and sold 17 T. \2cwt. 2qr. 19Z5. 14os. \Qdr.: what had 
Ilefti 

12. I purchased 10 IB 11? 73 29 19^r. of medicine, 
and sold 17fe 2f 33 19 ^gr. : how much remained un- 
sold? 

J 3. From 46i/d. Iqr. 3?ia., take A2yd. 3gr, \na. 2in. • 
14. Bought 7 cord* of wood, and 2 ttoxd?^, 78 feet having 
been stolen, hifw jinich ioi\\(\.\\\^'i 
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15. A owes B £100 : what will remain due after he has 
paid him £25 Ss, C^^d.! 

16. A farmer raised 136 bushels of wheat; if he sells 
49bu, 2p. IqL IpL, how much will he have left ? 

17. From lHUhd. lOgaL \qi. \pL of beer, take ^Qhhd. 
1 Igals. 2qt. \pt. 

18. A farmer had 576^1*. .\pk. 2qt. of wheat; he sold 
io9&u. 2pk. Sqt \pt. : how much remained unsold 1 

19. A merchant bought McwL 2qr, 14/6. of sugar, of 
which he sold at one time BcwL 2qr, 20lb. ; at another QcwL 
Iqr. bib. : how much remained unsold ? 

20. Sold a merchant one quarter of beef for £2 7s. 6g?. ; 
one cheese for 9s. Id, ; 20 bushels of corn for £4 10«^ 1 Id ; 
and 40 bushels of wheat for £19 12s. 8^0?.: how much did 
ttie whole come to ? 

21. Bought of a silversmith a teapot, weighing 3/6. Aoz. 
9pwL 2\gr, ; one dozen of silver spoons, weighing 2/6. \oz» 
Ipwt; 2 dishes weighing 16/6. lOoz, I5pwt. I6gr,: how 
much did the whole weigh 1 

22. Bought one hogshead of sugar weighing Ocwt, Sqr, 2/6. 
14o3. ; one barrel weighing Scipt Ig^r. 2/6., and a second 
barrel weighing Scwt, Oqr. 1/6. 4o2. : how much did the 
W'hole weigh ? 

23. A merchant buys two hogsheads of sugar, one weigh- 
ing ScwL Sqr. 21/6., *lhe other -dcwL 2qr, 6/6. ; he sells two 
barrels, one weighing ScwL Iqr. 12/6. L4o2r., the other, 2cwL 
Sqr, 15/6. 602. : how much remains on hand 1 

24. A man sets out upon a journey and has 200 miles to 
travel ; the first day he travels j^ leagues 2 miles 7 furlongs 
30 rods; the second day 12 leagues 1 mile 1 furlong; the 
third day 14 leagues ; the fourth d4y 15 leagues 2 miles 
5 furlongs 35 rods : how far had he then to travel ? 

25. A farmer has two meadows, one containing 9 A. SB. 
37P., the other contains 10^. 2E. 25-P. ; also three pas- 
tures, the first containing i2A. IB, IP.; the second con- 
taining ISA. 3J?., and the third 6 A. IE. S9F.: by how 
many acres does the pasture exceed the meadow land ? 

♦ 26. Supposing the Declaration of Independence to have 
been published at precisely 12 o'clock ou th^ 4V\\ o^ ^^>^l^ * 
1776, how much time elapsed to the \st oi i^a!L\5kax^.,\^*^*^ 
mt SS minutes past .9, P. M. 7 
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MULTIPLICATION OF DENOMINATE NUMBERS. 

122. Multiplication of denominate numbers is the opera- 
tiouof multiplying a denominate number by an abstractnumber. 

1. A tailor has 5 pieces of cloth each containing ^yd. 
2qr. Zna. : how many yards are there in all ? 

Analysis. — In all the pieces there are 5 operation. 
times as much as there is in 1 piece. If in yd. qr. na 
1 piece each denomination be taken 5 times, 6 2 3 
the result will be 5 times as great as the multi- g 

plicand. Taking each denomination 5 times, — - — — - — — 
we have 30yd. lOqr. I5na. 30 10 15 

But, instead of writing the separate products, 33 1 3 
we begin with the lowest denomination and 
say, 5 times dna, are 15na. ; divide by 4, the units of the soale, write 
down the remainder 3na., and reser\'^e the quotient Zqr. for the 
next product. Then say. 6 times 2qr. are IQqr,, to which add the 
dqr. making I3qr., Then divide by 4,, write down the remainder 
1, and reserve Uie quotient 3 for the next product. Then say, 5 
times 6 are 30, and 3 to carry are 33 yards : hence. 

Rule. — I. Write doum the denominate number and set 
the multiplier under the lowest denomination. 

IL Multiply as in simple numbers^ and in parsing from oiie 
denomination to anothir, divide by the units of the scale, set 
dow n the remainder and carry the quotient to the next prodttcU 
Proof. — The same as in simple numbers. 

EXAMPLES. 

(1.) , (2.) 

£ s. d. far. T. cwU qr. lb. oz. 

17 15 9 3 10 2 12 

6 7 



106 14 10 2 3 10 19 4 

(3.) (4.) 

m.fur. rd. yd.fi. s. ** ' '' 

9 3 20 3 2 9 9 27 35 

6 3 



iS2, What IB muitiplication of denoannate munbera ? Give the mid. 
«tnr </«> jrou prow riwltifrlitiation 1 
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(fi.) 


(6.) 


' . 


yr.mo.da. hr. 


r. cwU qr. lb. 


oz. dr^ 


6 5 15 18 


6 .12 3 20 


12 9 


5 




8 



7. A farmer has 11 bagg of com, each containing 2bu. Ipk 
Sqt. : how much com in all the bags? 

S. How much sugar in 12 barrels, each containing 3cwt 
3qr, 2lb, 1 

9. In 7 loads of wood, each containing 1 cord and 2 cord 
feet, how many cords ? 

10. A bond was given 2l6t of May, 1825, and was taken 
up the 12th of March, 1831 ; what will be the product, if 
the time which elapsed from the date of the bond till the day 
it was taken up be multiplied by 3 ? 

11. What is the weight oi 1 dozen silver spoons, each 
weighing 3oz. 6pwt. ? 

12. What is the weight of 7 tierces of rice, each weighmg 
5cwt, 2qr, 16lb. ? 

13. Bought 4 packages of mo^^icine, eadi containing 3ib 
4 ! 6 3 1 9 I6<jrr. : what is the weight of all ? 

14. How far will a man travel in 5 days at the rate of 
24mi. 4fur, 4rd. per day 1 

15. How much land is there in 9 fields, each field contain- 
ing 12^. lii. 25P.? 

16. How many yards in 9 pieces, each 29yd. 2qr. 3na. 1 

17. If a vessel sails 5Z. 2mi. 6fur. 36rd. in one day, 
how far will it sail in 8 days 1 

18. How much water will be contained in 96 hogsheads, 
each containing 62^a/. Iqt. ipL IgL 1 

NoTK. — ^When the multiplier is a composite number, and the 
factors do not exceed 12, multiply by the factors in succession- 
In the last example 96= 12 x 8. 

19. If one spoon 'weigh 3az. 6ptat» 15^r., what is the 
weight of 120 spoons 1 

20. If a man travel 24mi. Ifwr, 4rd. in one day, how far 
will he go in one month of 30 days ? 

21. If the earth revolve 0° 15/ of space per minute of time. 
how far does it revolve per hour % 

22. Bought ^Ohhd. of sugar, eac\i v?e\^T^ V^.c;\at. 'iAjr. 
I lid. : what was the weight of the vrkoVe'X 

9 . 
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.23 What is the cost of 18 sheep, at 55. 9^d. apiece ? 

24. How much molasses is contained in 26hhcl, each hogs- 
head having 61 gal. \qt, \pt. ? 

25. How many yards of clotli in 36 pieces, each piece con- 
taining 25yd. Zqr. ? 

26. A farmer has 18 lots,, and each lot cohtains 41-4. 2i?^ 
1 1 P. : how many acres does he own ? / 

27. There are three men whose mutual ages are 14 times 
20z/7 . 6mo. 3wk. 6da. : what is the sum of their ages ? 

28. Bought 90hhd. of sugar, each weighing \2cwt. 2qr, 
14Z^. ; what is the weight of the whole ? 

29. If a vessel sail 4:9mi, 6fur. Srd, in one day, how far 
will she .sail in one month of 30 days ? 

30. Suppose each of 50 farmers to raise 125 bu. Spk. 6qt. of 
grain : how much do they all raise 'i 

31. If a 8team ship, in crossing the Atlantic, goes 211m«. 
4fur. 32rd. a day, how far will she go in 15 days ? 

32. If 1 horse consume 2 tons Iqr, 20lb. of hay in a winter, 
how much will 36' horses consume 1 

33. How much cloth wjll clothe a company of 48 men, if 
it takes 5yd. 3qr. 2na. to clothe one man ^ 

NoTK. — Each denomination may be multiplied by the multiplier, 
separately, and the results reduced and added. 

DIVISION OF jBeNOMINATE NUMBERS. 

123. Division of denominate numbers is the operation of 
dividing a denominate number into as many equal parts as 
there are units in the divisor. 

1. Divide £25 155. ^d. by 8. 

Analysis. — We first say 8 into 25, 3 times operation. 

and £1 or 20«. over. Then, after adding the 8)£25 15^. 4c/. 

155. we say, 8 into 35, 4 times and 35. over. — Jo — 77 — TJ 
Then, reducing the 35. to pence and adding in 
the 4rf., we saj, 8 into 40, 5 times. 

123. What is division of .jdenominate numbers 1 Give the rule for 
division.^ How do you: prove division \ How do you divide when the 
divisor is a composite numbe.*'? What will be the unit of each quo- 
tient figure 1 
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OPXRATIOM. 

2. Divide S6bu. 3pk. Iqt. by 7. '^g^"' ^^*- ^^'•(^- 

Analysis. — In this example we \ 

find that 7 is contained in 36 bushels ^ 

5 times and 1 bushel over. Reducing 

this to pecks, and adding 3 pecks, l)lpk.\\pk. 

gives 7 pecks, which contains 7, 1 7 

time and no remainder. Multiplying q 

by 8 quarts and adding, gives 7 8 " • 

quarts to be divided by 7. — 

7)7(lqt. 



Ans. 5bu. Ipk. Iqt. 

Hence, for the division of denominate numbers we have the 
following 

Rule. — I. Begin tenth the higitest denomimUion and 
divide as in simple numbers : 

II. Redtice the remainder, if any, to the next lower de- 
nomination, and add in the units of that denomination for 
a 7iew dividend. *^^^ 

III. Proceed in the same manner through all the denomi^ 
nations. 

Proof. — ^By multiplication, as in simple numbers. 

Notes. — 1. If the divisor is a composite number, we may divide 
by the factors in succession, as in simple numbers. 

2. Each quotient figure has the same unit as the dividend from 
from which it was derived. 

3. If the divisor is greater than 12 and not a composite number, 
tlie operation is the same as long division. 



EXAMPLES. 




(1.) 

T. cwt. qr. lb. 


■ (2) 
A. R. 


p. 


7)1 19 2 12 


9)113 3 


26 


aiiotient. 5 2 16 


12 2 


26 


(3.) 
L. mi. fur. rd. 


bu. fk. 


</t. 


8)47 1 7 8 


u)a5 a 


\ 


Quotient. 
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Divide the following : 

6, llcwt. Oqr.fUb. 6oz, by 7. 

6. 49yrf. Sqr. S?ia. by 9. 

7. 131^. IR. by 12. 



8. £1138 125. M. by 53. 

9. 70 r. 17cw;^. 7Zd. by 79. 
10. 27bu. 3pk. Iqt. by 84. 



11. Bought 65 yards of cloth for which I paid £72 14ji. 
4^c?. : what did it cost per yard 1 

12. If 15 loads of hay contain 3571 5c2^<., what is the 
weight of each load ? 

13. If a inan» lifting 8 times as much as a boy, can raise 
201Z6. 12o2., how much can the boy lift? 

14. If a vessel sail 25° 42' 40" in 10 days, how far will 
she sail in one day ? 

15. Divide 9Mc/. 2Sgal 2qt. by 12. 

16. What is the quotient of 65bu. Ipk, 3qt divided b> 12? 

17. In 4 equal packages of medicine there are 13Jb 7 5 
2 3 IB 4^r. ; how much is there in each package ? 

.18. In 25hhd. of molasses, the leakage has reduced the 
whole amount to 1634gal. Iqt. Ipt. : if the same quantity 
has leaked out of each hogshead, how much will each hogs- 
head still contain ? 

19. In 9 fields thei^ are 113 A 3R. 25P. of land: if the 
fields contain an equal Amount, how much is there in each 
field? - 

20. If in 30 days a man travels 7A6mi. 5fur., travelling 
the same distance each day, what is the length of each day's 
journey ? 

21. Suppose a man had 98/6. 2oz. 19pwt. 6pr, of silver; 
how much must he give to ea<ch of 7 men if he divides it 

• equally among them ? * 

22. When 115gaL 2gi?. of beer are drank in 52 weeku, 
how much is consumed in one week ? 

23. A rich man divided 1686w. \pk. 6qt. of com among 
35 poor men : how much did es^ch receive*? 

24. In sixty-three barrels of sugar there are 7T. 16ciaL 
*Sqr. I2lb, : how much is there in each barrel ? 

25. A farmer has a granary containing 232 bushels 3 
pecks 7 quarts of wheat, and he wishes to put it in 105 bags : 
how much must each bag contain ? 

26. -If 90 Acg-sheads oi sujrar weigh 56 7". Ucwt. 3qr. 15/6., 
fvhat is the weight of 1 hoj^shead'^ 
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27. One hundred and seventy-six men consumed m a week 
IScwt. 2qr. 15lb. 6oz: of bread : how much did each man 
consume 1 

28. If the earth revolves on its axis 15° in 1 hour, how far 
loes it revolve in 1 minute ? 

29. If 59 casks contain 4:4:khd. 53 ffal. 2qL Ipt. of wine, 
/(That are the contents of one cask 1 

30. Suppose a man has 246mt. 6/ur. 36rd, to travel in 12 
lays : how far must he travel each day ? 

31. If I pay dei2 14^. 5f 3far. for 35 bushels of wheat, 
what is the price per bushel ? 

32. A printer uses one sheet of paper for every 16 pages of 
an octavo book : how much paper will be necessary to print 
500 copies of a book containing 336 pages, allowing 2 quires 
of waste paper in each ream ?* ■ 

33. A man lends his neighbor £135 6s. Sd,y and takes in 
part payment 4 cows at £5 8^. apiece, also a horse worth 
£50 : how much remained due 1 

34. Out of a pipe of wine, a merchant draws 12 bottles, 
each containing 1 pint 3 gills ; he then fUlls six 5-gallon demi- 
johns ; then he <&aws off 3 dozen bottles, each containing 
1 quart 2 gills : how much remained in the cask ? 

35. A farmer has 6T. Sciot. 2gr, 14/6. of hay to be re- 
moved in 6 equal loads : how mu«h muit be carried at each 
load? 

36. A person at his death left landed estate to the amount 
of £2000, and personal property to the amount of £2803 17^. 
4c?. He directed that his widow should receive one-eighth of 
the whol^, and that the residue should be equally divided 
among his four children : what was the widow and each 
child's portion ? * 

37. If a steamboat go 224 miles in a day, how long will 
it take to go to China, the distance being about 12000 miles ? 

38. How long would it take a balloon to go from the earth 
10 the moon, allowing the distance to be about 240000 miles, 
the balloon ascending 34 miles per hour 'i? 

* In packing and selling paper, the two, outside quires of every ream 
are regarded as waste, and each of the remaining quires contains 24 
perfect sheets : hence, in this example, the ^aj^tA ^sj^x \% wstvskx^^xv^ 
Afl belougurff only to theeatire rcamR. 
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LONGITUDE AND TIME. 



124. The circumference of the earth, like that of other 
circles, is divided into 360°, which are called degrees oflongir 
tude, ' ' . 

125. The lun apparently goes round the earth once in 24 
))ours. This time is called a day, 

Heuce, in 24 hours, the sun apparently passes over 360° ol 
l«/ngitude ; and in 1 hour over 360°-f-24=15°. 

126. Since the sun, in passing over 15° of longitude, re- 
quires 1 hour or 60' of time, 1° will require 60'-r 15=4 
minutes of time ; and 1' of longitude will be equal to one 
sixtieth of 4' which is 4" : hence, 

15° of longitude require 1 hour. 
1° of longitude requires 4 minutes. 
1' of longitude requires 4 teconds. 
Hence, we see that, 

1. If the degrees o/hngitude be multiplied by 4, the jjro^ 
duct will be the corresponding tivM in minutes, 

2. If the minutes in longitude be multiplied by 4, the pro- 
duct will be the corresponding time in seconds, 

127. When the sun is on the meridian of any place, it is 
12 o'clock, or noon, at that place. 

Now, as the sun apparently goes from east to west, at tlie 
instant of noon, it will be past noon for all places at the east, 
and before noon for all places a^ the west. 

If then, we find the diS'mence of time between two places 
and know the exact time .at one of them, the corresponding 
time at the other will be found by adding their difierence, ii' 
that other be east^ or by subtracting it if west. 

124. How is the circumference of the earth supposed to be divided 1 

125. How does the sun appear to move 1 Wliat is a day 1 How far 
docs the sun appear to move in 1 hour 1 

126. How do you reduce degrees of longitude to time 1 How do you 
reduce minutes of longitude to time i 

127. What is the hour when the sun is on the meridian 1 When the 
Mjn 28 on the meridian of any place, how will the time be for all places 

e.isl 7 Bow for all places went 1 I f y au Ivave tlw difference of tiujc, how 
^^ you Gild the thne ? -^ 



LO»aiTUi>E AND TIMK. 135 

1. The longitude of New York is 74° T west, and that of 
Philadelphia 75° 10' west: what is the difference of longi- 
tude and what their difference of time ] 

2. At 12 M. at Philadelphia, what is the time at Now 
Yorki 

3. At 12 M. at New York, what is the time at Philadelphia t 

4. The longitude of Cincinnati, Ohio, is 84° 24' west.: 
what is the difierence of time between NeA^York and Cin- 
cinnati ? 

5. What is the time at Cincinnati, when it is 12 o'clock at 
New York ? 

6. The longitude of New Orleans is 89° 2' west : what 
time is it at New Orleans, when it is 12 M. at New York ? 

7. The meridian from which the longitudes are reckoned 
passes through the Greenwich Observatory, London : hence, 
the longitude of that place is : what is the difierence of 
time between Greenwich and New York ? 

8. What is the time at Greenwich, when it is *12 M. at 
New York ? 

9. The longitude of St. Louis is 90° 15' west : what is the 
time at St. Louis, when it is 3k, 25wi P.M. at New York ? 

10. The loiigitude of Boston is 71° 4' west, and that of 
New Orleans 89° 2' west : what is the time at New Orleans 
when it is 7 o'clock 12m A.M. at^oston ? 

11. The longitude of Chicago, Illinois, is 87° 30' west ' 
what is the time at Chicago, when it is 12 M. at New York ? 

PROPERTIES OF NUMBERS. 

COMPOSITE ANi) PRIME NUMBERS. 

128. An Integer, or whole number, is a unit or a collectioB 
of units, 

129. One number is said to be divisible by another, when 
the quotient arising from the division is a whole number. The 
division is then said to be exact. 

Note. — Since every number is divisible by itself and 1, the 
term divisible will be applied to such numbers onlyj as have other 
divisors. 
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130. Every divisible number is called a composite numl)er, 
(Art. 54), and any divisor is called d^ factor: thus, 6 is a com- 
posite number, and the factors are 2 and 3. 

131. Every number which is not divisible is called a priine 
number: thus, 1, 2, 3, 5^ 7, 11, &c. are prime numbers. 

132. Every prime number is divisible by itself and 1 ; 
but since thesf divisors are common to all numbers, they are 
not QdiYLe^ factors. 

133. Every factor of a numbef is either prime or compo- 
site : and since any composite factor may be again divided, it 
follows that, 

Any number is equal to the product ofaU its prime factors. 

For example, 12=6x2 ; but 6 is a composite number, of 
which the factors are 2 and 3 ; hence, 

12=2x3x2; also, 20 = 10x2=6x2x2. 

Hence, to find the prime factors of any number. 

Divide ike number by any prim£ number that will exactly 
divide it: then divide the quotierit by any prime number that 
wUl exactly divide it, and so on, till a quotient is found which 
is a prime number ; the sev^al divisors and the last quotient 
will be the prim^ factors of the given number. 

Note. — It is most convenient, in practice, to use the least prime 
number, which is a divisor. 

1. What are the prime factors of 42 ? 

Analysis. — Two being the least divisor ^^ous^^*' 

that is a prime number, we divide by it, giv- ' 

ing the quotient 21, which we again divide 3)21 

^y 3, giving 7 : hence, 2, 3 and 7 are the 7" 

prime factors. 

2x3x7=42. 

129. When is one number diTinble by another 1 By what is every 
namber divisible 1 Is 1 called a divisf^rl 

13Q. What is a composite number 1 What is a factor 1 
131; What is a prime number 1 
132. By what divisors is every prime nmnber divided 1 
J 33. To what product is every number e^al 1 , Give the rule for 
Ending the prime factors of a number. What number is it most couve 
n/cift to use as a divisor 1 ' v 
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What are the prime factors of the following numbers? 



1. Of the numbers? 

2. Ofthe number 15 ? 

3. Ofthe number 24? 

4. Of the number 16? 
6. Of the number 18? 



6. Ofthe number 32? 

7. Of the number 48? 

8. Ofthe number 56? 

9. Of the number 63? 
10. Ofthe number 76? 



Note. — The prime factors, when the number is small, may 
generally be seen by inspection. The teacher can easily multiply 
the examples. 

/♦ . 

134. When there are several numbers whose prime factors 
are to be found, 

Mnd the prime fojctorn of eojck a7id then select those factors 
tohich are common to all the numbers. . 

11. What are the prime factors common to 6, 9 and 24? 

12. What are the prime factors common to 21, 63 and 84 ? 

13. What are the prime factors common to 21, 63 and 105? 

14. What are the common factors of 28, 42 and 70 ? 

15. What are the prime factors of 84, 126 and 210? 

16. What are the prime factors of 210, 315 and 525! 

135. DIVISIBILITY OF NUMBERS. 

1. 2 is the only even number which is prime. 

z, 2 divides every even niunber and no odd number. 

3. 3 divides any number when the sum of its figures is di- 
visible by 3. 

4. 4 divides any number when the number expressed by 
the two right hand figures is divisible by 4. 

5. 5 divides every number which ends in or 5. 

6. 6 divides any even number which is divisible by 3. 

7. 10 divides any number ending in 0. 

GREATEST COMMON DIVISOK 

136. The greatest common divisor of two or more num- 
bersy is the greatest number which will divide each of them, 
separately, without a remainder. Thus, 6 is the grea.t«^ 
common divisor of 12 and 18. 

JJ4. How Jo you fmd the prime factors of two ot mssi* wvux^sfeT*^ 
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Note. — Snce 1 divides every number, it is not reckoned among 
the common divisors. 

137. If two numbers have no common divisor, they are 
called prime with respect to each other, 

138. Since a factor of a number always divides it, it fol- 
lows that the greatest common divisor of two or more num- 
bers, is simply the greatest factor common to these numbers. 

Hence, to find the greatest common divisor of two or 
more numbers, 

I. Resolve each number into its prime factors. 

II. The product of the factors common to each result mil 
be the greatest comTnon (fivisor, 

EXAMPLES. 

1. What is the greatest common divisor of 24 and 30 ? 

Analysis. — There are four prime operation. 

factors in 24, and 3 in 30 : the factors 24 = 2x2x2x3 

2 and 3 are common : * hence, 6 is the 30 = 2 x 3 X 5 

greatest common divisor. ^ 2x3 = 6 com. divisor 

2. "VMiat is the greatest common divisor of 9 and 1 8 1 

3. What is the greatest common divisor of 6, 12 and 301 

4. What is the greatest common divisor of 15, 25 and 30? 

5. What is the greatest common divisor of 12, 18 and 72 ? 

6. What is the greatest common divisor of 25, 35 and 70 ? 

7. What is the greatest common divisor of 28, 42 and 70 1 

8. What is the greatest common divisor of 84, 126 and 
210? , 

139. When the numbers are large, another method of find- 
mg their greatest common divisor is used, vhich depends on 
the foUovi^ing principles : 

13.5. What even number is prime 't What numbeis wiU 2 divide 1 
Mliat numbens will 3 divide 1 What numbers will 4 divide 1 61 6 1 
101 

136. What is the greatest common divisor of two or more numbers ? 
h87. When are two numbers said to be prime with respect to each 
CftAer ? 
138. What is the greateet factor of two numWis'l "ftcm do -^ou fi»id 
/Ae g-reatest common divisor of two ot mote IWHu^>ets^ 
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1 . Any member which tvHl divide two numbers separately, tvili 

divide their sum; else, we should Jiave a 04.^07 /^i 

whole number equal to a proper fractiort. ~ 

2. Any number which toill divide two numbers separately ^ 
vnU divide their difference; and any 
nurriber which will divide their differ- 51 — 27 = 24 
ence and one of the numbers, will divide 
the other ; else, we sJwuld have a whole number equal to a 
froper fraction, 

1. What is the greatest common divisor of 27 and 51 ? 

Divide 51 by 27 ; the quotient is 1 and the remainder 24 ; then 
divide the preceding divisor 27 by the re- 
mainder 24: the quotient is 1 and the re- on\^^\^^^^' 
mainder 3; then divide the preceding '^J^ 

divisor 24 by the remainder 3 \ the quo- ^* 



lient is 8 and the remainder 0. 24)27(1 

Now, since 3 divides the difference 3, 24 

and also 24, it will divide 27, by principle '3T24?8 

2d ; and since 3 divides the remavider 24, 24 

and 27, it will ajso divide 51 : hence, it is 

a common divisor of 27 and 61 ; and since it is the greatest com- 
mon factor, it is their greatest common divisor. Since the above 
reasoning is as applicable to any other two numbers as to 27 and 
51, we have the following rule • 

Divide the greater number by the less, and then fiivide the 
preceding divisor by the 7'emainder, and so on, till nothing re- 
mains : the last divisor wiii be the greatest common divisor^ 

EXAMPLEg. 

1. What is the greatest common divisor of 216 and 408 ? 

2. Find the greatest common divisor of 408 and 740. 

3. Find the greatest common divisor of 315 and 810. 

4. Find the greatest common divisor of 4410 and 5670. 

5. Find the greatest common divisor of 347 1 and 1 869. 

6. Find the greatest common divisor of 1584 and 2772 ? 

Note. — If it be required to find the greatest common divisor ot 
more than two numbers, firs.t find the greatest common divisor ol 

139. When the numbers are large, on wYial pT\tvc\Y\«« ^^%*^^ ^^w 
ntjou of finding the greatosi couimon A.\v\sot Aov^^w^'^ NKV-a-N x^^^* 

I uie for finding it ^ 
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two of them, ihen of that common divisor and one of the rerasun- 
ing numbers, acd so on for all the numbers : the last common 
divisor will be the greatest common divisor of all the numbers. 

7. What is the greatest conimon divisor of 492, 744» and 
1044 ? 

8. What is the greatest common divisor of 944, 1488, a^^l 
2088? . 

9. What is the greatest common divisor of 216, 408, and 
740? 

10 What is the greatest common divisor of 945, 1560, and 
22683 1 

LEAST COMMON DIVIDEND. 

140. The least common dividend of two or more numbers 
is the least number which they will separately (Jivide without 
a remainder.* 

Notes. — 1 . If a dividend is exactly divisible by a divisor, it can 
be resolved into two factors, one of which is the divisor and the 
other the quotient. 

2. If the divisor be resolved into its prime factors, the cor- 
responding factor of the dividend may be resolved into the same 
factors ; hence, the dividend mil contain every prime factor of the 
divisor. 

3. Tiie question of finding the least-common dividend of several 
numbers, is therefore reduced to finding a number which shall con- 
tain all their prime factors and rume others. 

1. Let it be required to find the least common dividend of 
6, 8 and 12. 

Analysis.— We see, from inspec- operation 

tion, that the prime factors of 6, are ^^3 ^ ' 
2 and 3 ;— of 8 ; 2, 2 and 2 ; — and 

of 12; 2, 2 and 3. ^ ^ ^"^ 

Every number that is a prime factor must appear in the least coni 
mon dividend, and none others; hence, it will contain all the prime 

140. What is the least common dividend of two or more numbers 1 

Btate the principles involved in finding it. Give the rule for finding it 

What is the dividend when the numbers have no common prime fao- 

tornl 

* The number which we call the least common dividend is generally 

ca/IaJ the Jeast comnum multipU W« pxcfdi tlva ionwei W Xi^^jSxwvtt*, 
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fa/stors of any one of the numbers, as 8, and such other prime fao* 
tors of the others, 6 and 12, as are not found among the prime fac- 
tors of 8 ; that is, the factor 3 : hence, 

2 X 2 X 2 X 3=24, the least common dividend. 

To find the least conmion dividend of several numbers, 

1. Place the numbers on the same line^ and c^ivide by any 
prime number that will exactly divide two or more of them^ 
and set down in a line below tlie quotients and the undivided 
numbers, 

II. Then divide as before until there is no prime number 
greater than 1 that will exactly divide any two of the numbers. 

III. Then multiply together the divisors and the numbers of 
the lower line, and their product will be the least common 
dividend. ^ 

Note — 1. The object of dividing by any prime number that will 
divide two or more of the numbers, is to find common factors. 

2. If the numbers have no common pnme factor, their product 
will be their least common dividend. 
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2)3 . 


..4 


..8 


2)3. 


. . 2 


.4 


.3. 

3)3. 


. . 1 . . . . 
...8... 


. 2 
. .9 



EXAMPLES. 

1. Find the least common divi- 
dend of 3, 4 and 8. 

Ans. 2x2x3x1x2=24. 



2. Find the least common divi- 
dend of 3, 8 and 9. ^^_^__ 

-4/15.3x1x8x3=72. 1 . . . . 8 

3. Find the least common dividend of 6, 7, 8 and 10. 

4. Find the le^st common dividend of 21 and 49. 

5. Fiifd the least common dividend of 2, 7, 5, 6, and 8. 

6. Find the least common dividend of 4, 14, 28 and 98. 

7. Find the least common dividend of 13 and 6. 

8. Find the least common dividend of 12, 4 and 7. 

9. Find the least common dividend of 6, 9, 4, 14 aad \<k 

10. Find the least common dividend o^ \^, \'ii. ?ccA V. 

li. Find the least ooimnoii divideud of W, \1 , V^.'i^ ^ ^"^"^ 
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CANCELLATION. 



141. Cancellation is a method of Bliortening Arithmeti- 
cal operations by omitting or cancelling common factors. 

1. Divide 24 by 12. First, 24tz3 x 8 ; and 12=3 X 4. 

Analysis. — Twenty-four divided by 12 is operation. 

equal to 3X8* divided by 3X4 ; by cancelling 24 $xS 
or striking out the 3's, we have 8 divided by To t^ * v4^ 
4, which is equal to 2. i^ ? x 'i 

142. The operations in cancellation depend on two princi- 
ples : . 

1. The cancellmff of a factor^ in any number^ is equivalent 
to dividing the number by that factor, 

2. If the dividend and divisor be both divide^ by the same 
number^ the quotient will not be changed, 

PRINCIPLES AND EXAMPLES. 

1. Divide 63 by 21. 

Analysis.— Resolve the dividend and divi- ^o^^^^^'^JJ^"* 
Bor into factors, and then cancel those which ^o _ JHX^ 
are common. 21 J?X3 

2. In 7 times 56, how many times 8 ? 
Analysis.— Resolve 56 into the ^ operation. 

two factors 7 and 8, and then cancel o6x7 _^ '^ ^ '"^ "^^.^q 
the 8. 8 "~ ^ "^^ 

3. In 9 times 84, how many times 12 ? • 

4. In 14 times 63, how. many times 7 

5. In 24 times ^, how many times 8 ? 

6. In 36 times 15, how many times 45 f 
Analysis. — ^We see that 9 is a factor of 36 

and 45. Divide by this factor, and write the operatioh. 

quotient 4 over 36, and the quotient 5 below 4 3 

45. Again, 5 is a factor of 15 and 5. Divide $0 X J^(J_io 

15 by 5, and write the quotient 3 over 15. 7^ '^' 

Dividing 5 by 5, reduces the divisor to 1, which I 

need not be set down : hence^ the true quotient ^ 
4X3=12. 

141. What ia canceWstioxil 
142. On what do tJie uperatiuus of cauceWaliou iVepeu^^ 



= 3. 



CANCELLATION. 



14.\ 



143. Therefore, to perform the operations of cancellation : 

1. Resolve the dividend and divisor into »uch factors as 
gJiall give all the factors common to both, 

II. Cancel the common factors and then divide the product 
of the remaining factors of the dividend by the product of the 
remaining factors of the divisor. 

Notes. — 1. Since every factor is cancelled by division,, the quo- 
tient 1 always takes the place of the cancelled factor, but is omit- 
ted when it is a multiplier of other factors. 

2. If one of the numbers contains a factor equal to the product 
•f two or more factors of the other, they may all be cancelled. 

3. If the product of two or more factors of the dividend is equal 
to the product of two or more factors of the divisor, such factors 
nay be cancelled. 

4. It is generally more convenient to set the dividend on the 
right of a vertical line and the divisor on the left. 

BXx\MPLES. 

1. What number is equal to 36 multiplied by 13 and the 
product divided by 4 times 9 ? 

Analysis. — We may place the numbers whose 
I»roduct forms the dividend on the right of a verti- 
cal line, and those which form thfe divisor on the 
xeft. We see that 4X9=36 ; we then cancel 4, 9, 
and 36. 

2. What is the result of 20x4x12, 
10x16x3? 

Analysis. — First, cancel the factor 10, in 10 
and 20, and write -the quotients 1 and 2 above 
the numbers. We then see that 16X3—48, and 
that 4X12=48; cancel 16 and 3 in the divisor, 
and 4 and 12 in the dividend ; hence, the quo- 
tient is 2. 

3. Divide the product of 126 x 16 x 3, by 7 x 12. 
Analysis. — ^We see that 7 is a factor 

of 126 — giving a quotient of 18. We 
cancel 7, and place 18 at the right of 
126. We then cancel 6, in 12 and 18, 
and write the quotients 2 and 3. We 
then cancel the factor 2, in 2 and 16, 
and set down the quotients 1 and S. 
The product of 1 X 1 is the diviaoT, 



OPERATION 



13 



Ans. 13. 
divided by ^ 

OPERATION. 






4 



Ans 2, 



OPERATION 



1 



^ 



li [ 



m 



1$ 

8 



ajid the product of3X8X3r^72, tVve dWVdeadL, 
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4. What is the quotient of 3x8x9x7x15, divided by 
63x24x3x5? 



OPERATION. 



^% 


t 


%* 


$ 


t 


« 


$ 


t 




u 



Anajltbis.— The 63 is cancelled by 7x9; 24 
by 3x8; 3 and 5, by 15; hence, the quotient is 1. 



5. Divide the product of 6x7x9x 11, by 2x3x7x3 
X21. 

6. Divide the product of 4x 14x 16x24, by 7x8x32 
X12. 

7. Divide the product of 5 x 11 X 9 x 7 X 15x 6, by 30 x 3 
X21x3x5. 

8. Divide the product of 6 x 9 X 8 x 11 X 12 X 5,. by 27 x 2 
X32x3. 

9. Divide the product of 1 x6x9x 14x 15x7x8, by 36 
X 126x56x20. 

10. Divide the product of 18 x 36 x 72 X 144, by 6 X 6 x 8 
x9X12x8. 

•11. Divide the product of 4x6x3x5, by 5x9x12x16. 

12. Multiply 288 by 16, and divide the product by 8x9 
X2x2. 

13. In a certain operation the numbers 24, 28, 32, 49, 81, 
are to be multiplied together and the product divided by 
8x4x7x9x6: what is the result ? 

14. Multiply 240 by 18 and divide the product by 6 
times 90. 

15. Divide 16 x 20 x 8 x 3, by 30 x 8 X 6. 

16. How many pounds of butter worth 15 cents a pound, 
may be bought for 25 poniidp of tea at 48 cents a pound ? 

17. How much calico at 25 cents a yard must be given 
for 100 yards of Irish sheeting at 87 cents a yard ? 

18. How many yards of cloth at 46 cents a yard must be 
given for 23 bushels of rye at 92 cents a bushel ? . 

J4S. Gh'e the nile for the o|>cratlui\ of cai^cd\oX\v^. 
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19. How many bushels of oats at 42 cents a bushel must 
be given for 3 boxes of raisins each containing 26 pounds> at 
14 cents a pound ? 

20. A man buys 2 pieces of cotton cloth, each containing 
33 yards at 11 cents a yard, and pays for it iii butter at 18 
cents a pound : how many pounds of butter did he give ? 

21. If sugar can be bought for 7 cents a pound, how many 
bushels of oats at 42 cents a bushel must I give for 56 pounds ? 

22. If wool is worth 36 cents a pound, how many pounds 
must be giVen for 27 yards of broadcloth worth 4 dollars a 
yardl 

23. If cotton cloth is worth 9 cents » yard, how much 
must be given for 3 tons of hay worth 15 dollars a ton ? 

24. How much molasses at 42 cents a gallon must be given 
for 216 pounds of sugar at 7 cents a pound ? 

25. Bought 48 yards of cloth at 125 cents a yard : how 
many bushels of potatoes are required to pay for it at 150 
cents a bushel? 

26. Mr* Butcher sold 342 pounds of beef at 6 cents a 
pound, and received his pay in molasses at 36 cents a gallon : 
how many gallons did he receive ? 

27. Mr. Farmer sold 1263 pounds of wool at 5 cents a 
pound, and took his pay in cloth at 421 cents a yard : how 
many yards did he take ? 

28. How many firkins of butter, each containing 56 pounds, 
at 18 cents a pound, must be given for 3 barrels of sugar, 
each containing 200 pounds, at 9 cents a pound ? 

29. How many boxes of tea, each containing 24 pounds, 
worth 5 shillings a pound, must be given for 4 bins of wheat, 
each containing 145 bushels, at 12 shillings a bushel ? 

30. A worked for B 8 days, at 6 shiUings a day, for which 
he received 12 bushels of com : how much was the com 
worth a bushel 1 

31. Bought 15 barrels of apples, each containing 2 bushels, 
at the rate of 3 shillings a bushel : how many cheeses, eacb 
^reighing 30 pounds, at 1 shilling a pound, NiniL ^v^ Sist "^^ 
apples ? 

W 
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COMMON FRACTIONS. 

144, The imit 1 denotes an entire thing, as 1 apple, 
1 chair, 1 pound of tea. 

If the unit 1 be divided into two equal parts, each part 
is called one-half. 

If the unit 1 be divided into three equal parts, each part 
is called one-third. 

If the unit 1 be divided into four equal parts, each part 
is called one-fourth. 

If the unit 1 be divided into twelve equal parts, each part 
is called one twelfth ; and if it be divided into any number 
of equal parts, we have a like expression for each part. 

The parts are thus written : 



\ is read, 


one-half. 


\ is read, 


, one-seventh. 


J - - 


one-third. 


\ • ■ 


one-eighth. 


J . . 


one-fourth. 


A - - 


one-tenth. 


\ - - 


one-fifth. 


is • ■ 


one-fifteenth. 


\ • " 


one-sixth. 


A ■ - 


one-fiftieth. 



The ^, is an entire half ; the ^, an entire third ; the \, au 
entire fourth ; and the same for each of the other equal parts : 
hence, each equal part is an entire thing y and is called SifraC' 
tional unit. 

The unit I, or whole thing which is divided, is called the 
unit of the firaction. 

Note. — In every fraction let the pupil distinguish carefully 
between the unit of the fraction and the fractional unit. The lirst 
is the whole thing from which the fraction is derived ; the second, 
one of the equal parts into which that thing is divided. 

145. Each fractional unit may become the base of a col- 
lection of fractional units : thus, suppose it were required to 
express 2 of each of the fractional units : we should then write 

144. What is a unit 1 What is each part called when the unit 1 is 
divided into two equal parts ^ When it is divided into 3 1 Into 4 1 Into 
51 Into 121 

How may the one-half be regarded 1 The one third 1 The one-fourth * 
WJiat is each pari called 1 
Wiat is the unit of a fraction 1 What is a fnuttvoual unit ? How do 
jvfu diBtutiruieh between the uue aud the oV\\m ^ 
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} which is lead 2 halves =:^x 2 

f u " « 2 thirds =Jx2 

} " " " 2fourths=Jx2 

I " « «< 2 fifths =ix2 

kc.t 6zc.t 6lc,, dsc. 

If it were required to express 3 of each of the fractionul 
units, we should write 

} which is read 3 halves = J x3 
I « « « 3 thirds =JX3 

J i4 M « 3 fourths=|x3 

f •' " " 3 fifths =1x3 

^ it^.f dsc, 6sc., &c. ; hence, . 

A FRACTION is one of the equal parts of the unit 1, or a 
oollpction of such equal parts. 

Fractions are expressed by two numbers, the one written 
above the other, with a line between them. The lower num- 
ber is called the denominator, and the upper number the 
numerator. 

The denominator denotes the number of equal parts into 
which the unit is divided ; and hence, determines the value 
of the fractional unit. Thus, if the denominator is 2, the 
fractional unit is one-half; if it is 3, the fractional unit is one- 
third ; if it is 4, the fractional unit is one-fourth^ &c., dec. 

The numerator denotes the number of fi:actional units taken. 
Thus, f denotes that the fractional unit is \y and that 3 such 
units are taken ; and similarly for other fractions. 

In the fraction |, the base of the collection of fractional 
units is \y but tliis is not the primary base. For, \ is one- 
ffth of the unit 1 ; hence, the primary base of every fraction 
18 the unit l» 

146. May a fractional unit become the base of a collection 1 - What is 
a fraction 1 How are fractions expressed "? What is the lower number 
called 1 What is the upper number called 1 What does the dei\oisv\n.i^ 
tor denote 1 What does the numeratoi deivole\ \ix NJckft It^^ws^ 
3 fifths, what is the fractional base 1 Whalt \s Oaft ^gitviaa.T5 Ni^i'&fe'^ ^\i»>- 
ig tbe primary base of every fraction \ 
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146. If we take other units 1, of the same kind, and 
divide them into equal parts, such parts may be expressed 
in the same collection with the parts of the first : thus, 



• s 


is read 3 halves. 


i 


" " 7 fourths. 


V 


" " 16 fifths. 


y 


" " 18 sixths. 


V 


" " 26 sevenths. 


147. A wliole nuriiber may be expressed fractionally by 


writing 1 below it for a denominator. Thus, 


3 may be 


written f and is read, 3 ones. 


6 - . 


\ ... 5 ones. 


6 - . 


- . f - - - 6 ones. 


. 8 - . 


f - - - 8 ones. 



But 3 ones are equal to 3, 5 ones to 5, 6 ones to 6, and 
8 ones to 8 ; hence, the value of a number is not changed by 
placing 1 under it for a denominator. 

148. If the numerator of a fraction be divided by its de- 
nominator, the integral part of the quotient will express the 
number of entire units used in forming the fraction ; and the 
remainder will show how many fractional units are over. 
Thus, y are equal to 3 and 2 thirds, and is written y =3| • 
hence, 

A frcLCtion has the same form as an unexecuted division. 

From what has been said, we conclude that, 

1st. A fraction is one or more of the equal parts of the 
unit 1 

2d. The denominator shows into how many eqiud parts 
tfie unit is divided^ and hence indicates the value of the 
fractional unit : 

146. If. a second unit be divided into equal parts, may the parts be 
expressed with those of the firs$ 1 How many units have been divided 
to obtain 6 thirds ? to obtain 9 halves \ 12 fourths 1 

147. How may a whole number be expressed fractionally^ Does 
thJs change the value of the number % 

148, If the numeratOT be divided by tbe deivomvaaXoT, 'wVal dsjet the 
gvotientahowl What does the Tetnamdei lYvow ^ ^WttX ^qt«\ V^ *. 
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3d. The numerator shows how many fractiondl units art 
taken: 

4th. The value of every fraction is equal to the quotieji/ 
arising from dividing the numerator by the denominator : 

5th. Wlien the numerator is less than the denominator, 
the value of the fraction is less than 1. 

6th. When the numerator is equal to the denominatoTt 
the value of, the fraction is equal to 1. 

7th. When the numerator is greater than the denomina- 
tor ^ the value of the fraction is greater than 1. 

EXAMPLES IN WRITING AND READING FRACTIONS. 

1 Read the following fractions ; 

Tl» y* T » TV* f> «0> TT7* 
What is the unit of the fraction, and what the fractional unit, 
In each example ? How many fractional units are taken in each ? 

2. Write 12 of the 17 equal parts of 1. 

3. If the unit of the fraction is 1, and the fractional unit 
one-twentieth, express 6 fractional units. Express 12, 18, 
16, 30, fractional units. 

4. If the fractional unit is one 36th, express 32 fractional 
units ; 35, 38, 54, 6, 8. 

5. If the fractional unit is one-fortieth, express 9 fractional 
units; 16, 25, 69, 75. 

DEFINITIONS. 

149. A Proper Fraction is one whose numerator is less 
than the denominator. 

The following are proper fractions : 

h h h f. f. i A. i f- . 

160. An Improper Fraction is one whose numerator is 
equal to, or exceeds the denominator. 

NoT£. — Such a fraction is called improper because its value 
equals or exceeds 1. 

I4U. What is a proper fraction 1 QWe exaxno\&»- 

lOU Wlifl/ is a/iiiujproperfractUm'? VA^^ uuvwy^^*^ ^'^^ 

pJes. 
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The following are improper fractions : 

h l» I' .!» y» l» ¥» V» V- 
151 • A Simple Fraction is one whose numerator and de- 
nominator are both whole numbers. 

Note. — A fiimple fraction may be either proper or improper. 
The following are simple fractions : 

h f . I. h I f. f. h 

152. A Compound Fraction is a fraction of a fraction, or 
several fractions connected by the word of, or x . 

The Allowing are compound fractions : 

i of }, 1 of i of i, i X 3, I X i X 4. 

153. A Mixed Number is made up of a whole number and 
a fraction. ' 

The following are mixed numbers : 

3i, H, 6|, 51 6f, 3f 

154. A Complex Fraction is one whose numerator or de- 
nominator is fractional ; or, in which both are fractional. 

The following are complex fractions : 

4 2 I 45j 

5' 19^ f 69f 

155. The numerator and denominator of a fraction, taken 
together, are called the terms of the fraction : hence, every 
fraction has two terms. 

fundamental propositions. 

156. By multiplying the unit 1, we form all the whole 

numbers, 

9 : . 

151. What is a simple fraction T Give examples. May it be proper 
or improper 1 

162. What is a compound fraction 1 Give examples. 
153. What is a mixed number 1 Give examples. 
161. What is a complex fraction 1 Give examples. 
L56. How many terms has every fraction 1 What are they ? 
/^^. How may all the whole numbers be formed 1 How may the 
/htct/o/ial units be formed 1 How many times \a oiveAwilf less than 1 1 
f^^i*" many (hues ig axiy fractiuiial Uf u» \utis Wvwu \ "^ 



/ 
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2, 3, 4, 5, 6, 7, 8, 9, 10, &c. ; 

and by dividing the unit T by these numbers we form all the 
fractional units, 

h. h h h h h h h A' ^c. 

Now, since in 1 unit there are 2 halves, 3 thirds, 4 
fourths, 5 fifths, 6 sixths, &c., it follows that the fractional 
imit becomes less as the denominators are increased : hence, 

The fractional unit is such a part of\,CLS 1 is of iJie 
denominator of the fraction. 

Thus, ^ is such a part of 1 , as 1 is of 2 ; ^ is such a part of 
1, as 1 is of 3 ; ^ is such a part of 1 as 1 is of 4, &c. &c. 

157. Let it be required to multiply f by 3. 

Analysis. — ^In % there are 5 fractional operation. 

units, each of which is ^, and these are to |^x3=-5^=J^ 
be taken 3 times. But o things taken 3 
times, gives 15 things of the satne kind ; that is, 15 sixths ; heiioe, 
the product is 3 times as great as the multiplicand : therefore, we 
have 

Proposition I. — If the numerator of a fraction be mvlti* 
plied by any number^ the value of the fraction will be in- 
creased as many times as there are units in the multiplier. 



1. Multijily f by 8. 

2. Multiply I by 5. 

3. Multiply \ by 9. 



EXAMPLES. 

4. Multiply -^ by 14. 

5. Multiply I by 20. 

6. Multiply Vt^ by 25. 



158, Let it be required to multiply | by 3. 

Analysis. — ^In ^ there are 4 fractional operation. 

units, each of which is \. If we' divide 4x3= -i— = i. 
the denominator by 3, we change the frac- '^ 

tional unit to ^, which is 3 times as great as }, since the first is 
contained' in 1, 2 times, and the second 6 times. If we take thie 
fractional unit 4 times, the result ^, is 3 times as great as } : 
therefore, we- have 

Proposition II. — If the denominator of a fraction be divi- 
ded by any number^ the value of the. /raction xxf^ \>e. 'v»\ 
fr eased as tnany tirnes as there ate units in thxiX u\iwi>>«'t ^ 

tG7 WZw/wpromJiii Pnjpositioii U 
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EXAMPLES. 



4. Multiply II by 2, 4, 6. 

5. Multiply fl by 2, 6, 7. 

6. Multiply ^y by 5» 10. 



1. Multiply I by 2, by 4. 

2. Multiply Jl by 2, 4, 8. 

3. Multiply y\ by 2, 4, 6. 
159, Let it be required to divide -rr ^y 3. 

Analysis. — In ^, there are 9 fractional operation. 

cuita. each of which ia ^, and these are fi> » 3— o t8 ='rr* 
to be, divided by 3. But 9 things, diyided ^^ ' ^^^^ 
by 3, gives 3 things of the same kind for a quotient ; hence, the 
quotient is 3 elevenths, a number one-third as great as -^ ; hence, 
we have 

Proposition III. — If the numerator of a fraction be divir- 
ded by any number, the vcdite of the fraction will be dimiti- 
islhcd as many times a^ there are units in the divisor. 



BXAMPLS8. 



1. Divide ^ by 2, by 7. 

2. Divide ||§ by 56. 



3. Divide f^-? by 25, by S. 

4. Divide ||g by 8, 16, lU 



160. Let it be required to divide ^ by 3. 

Analysis. — In ^, there are 9 fractional operation. 

units^ each of which is ^. Now, if we ^-T-3=^j-j^y=:3^. 
multiply the denominator by 3 it becomes 

33, and the fractional unit becomes ^, which is only \ of ^, be- 
cause 33 is 3 times as great as 11. If we take this fraotiooal 
unit 9 times, the result, ^, is exactly i of ^^ : hence, we 
have 

Proposition IV. — If the denominator of a fraction be 
multiplied by any number^ the value of the fraction taill be 
diminished as many times as there aie units in that number 



1. Divide \ by 2. 

2. Divide 1^ by 7. 

3. Divide ^ by 4. 



EXAMPLES. 

4. Divide tjby 8. 
6. Divide fj by 17. 
6. Divide ^ by 46. 



i58. What is proved in proposition II. 1 
160. What is proved in propoaitiou III. \ 
UUi IVliat is proved in proptMnttoa TV /^ 
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161. Let it be required to multiply both terms of the firao- 
tion f by 4. 

Analysis. — In f , the fractional unit is J, and it operatiom 
Is taken 3 times. By multiplying the denominator iiLl_«.i2 
by 4; the fractional unit becomes jjy, the value of *^* *" 
which is \ times as great as ^ By multiplying the numerator 
by 4. we increase the number ot fractional units taken, 4 time<>; 
thut is, we increase the number just as many times as we decrease 
the value ; hence, the value of the fraction is not clianged ; there- 
fore, we have 

Proposition V. — 1/ both terms of a jracHon be multiplied 
by the same number, the value of the fraction wili not be 
chan/zed. 

BXAMFLES. 

1. Multiply the nimierator and denominator of f by 7 : 
this gives f^=H- 

2. Multiply the numerator and denominator of ^ by 3, by 
4, by 5, by 6, by 9. 

3. Multiply each term of ^ by 2, by 3, by 4, by 6, by 6. 

162. Let it be required to divide the numerator and de- 
nominator of ^ by 3. 

Analysis. — In ^, the fractional unit is ^, and operation. 
is taken 6 times. By dividing the denominator 6 -f-3 2 
by 3 J tlie fractional unit becomes 4, the value of T5-:-3~5* 
which is 3 times as great as ^. By dividing the 
numerator by 3, we diminish the number of fractional units taken 
, 3 times : that is, we diminish the number just cus many times cls we 
increase i/ie value : hence, the value of the fraction is not changed : 
therefore, we have 

Proposition VL — If both terms of a fraction be divided 
by the same nti^iber, the value of the fraction toiU not be 
dtangcd, 

EXAMPLES. 

1. Divide both terms of the fraction.^ by 2 : this givtss 

8 -r2 — 



Tlf 



±l=i Am. 



10 1. What is proved in proposition V.I 
l«2 WrtathprifvedinprQiH»\Uin\V\ i 



154 REDCCnON OP 

2. Divide bath terms by 8 : this gives j*^i| = J. 

3. Divide both tenna of the fraction y'^ by 2, by 4, by &, 
by 16. 

4: Divide both terms of the fraction ^ by 2, by 3, by 4, 
by 5, by 6, by 10, by 12. 

REDUCTION OF FRACTIONS. 

163. Reduction of Fractions is the operanon of changing 
the fractional unit witho^it altering the value of the fraction, 

A fraction is in its lowest terms, when the numerator and 
denominator have no common factor. 

CAS£ I. 

164, To reduce, a f ruction to its lowest temia, 

1. Reduce ^^^ to its lowest terms. 

Amaltsts. — By inspection, it is seen that 5 
is a common factor of the numerator and 1st. ofxratiom^ 
denominator. Dividing by it, we have J^. 5)J!^=J^. 

vVe then see that 7 is a common factor of 14 
and 36 : dividing by it, we have |. Now, 7x1 4.^ a 

there is no factor common to 2 and 5 : hence, ^^ • 

2 is in its lowest terms. 

The greatest common -divisor of 70 and 175 2d operation. 
is 35, (Art. 136)3 if we divide both terms of 35)^=f. 
the fraction by it, we obtain f . The value of 
the fraction is not changed in either operation, since the numera- 
tor and denominator are both divided by the same number (AiU 
162) : hence, the following 

Rule. — Divide the numeimtor and denominator by any 
number that mil divide them both without a remainder, aiid 
divide the quotient^ in the same manner until they Juive no 
common factor. 

Or : Divide the numerator and denominator by their great 
est common divisor, 

103. Whst is redaction of fractions? When is a ftoiMoa in tti 
krwetft terms ' 
t64. How tU) ytMi reduce a trsciiuu to its \oweA UKfl&«^ 
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EXAMPLES. 

Reduce the following fractions to their l(«veat terms. 



1. Reduce f| 

2. Reduce ^. 

3. Reduce f^. 

4. Reduce ^^, 
6. Reduce |^. 

6. Reduce -J^. 

7. Reduce ^^^. 

8. Reduce T^. 



9. Reduce^. 

10. Reduce ^, . 

n. Reduce 1^. 

12. Reduce J^, 

13. Reduce ^}. 

14. Reduce T^j^. 

15. Reduce ff. 

16. Reduce f^. 



OASB IL 



166. To reduce an improper Jraetiah to its eqttivaiffU 
whole or mixed number, 

I. In ^ how many entire units ? 

Analysis. — Since there are 8 eighths in 1 unit, operation. 
in y there are as many units as 8 is contain- 8)59 

ed times in 59, which is 7f times. , ^T 

Hence, the following 

Rule. — Divide the numerator by the denovninator^ and thA 
result will he the whole or mixed number. 

EXAMPLES. 

1. Reduce y and ^ to their equivalent whole or mixed 
numbers. 

OPERATION. OPERATION. 

4)84 9)67 

21 7f 

2. Reduce ^ to a whole or mixed number. 

3. In y yards of cloth, how many yards? 

4. In *^ of bushels, how many bushels % 

1C6. How do you reduce an iinpiopei fracliou lo i^^VjA^ o* ^afeaR^ 
niUHher f 
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6 If I give I of an apple to each one of 16 childien, how 
many apples do I give ? 

G. Reduce f||, \^-^, «^^^, ^^ft^*, to their whole or 
mixed numberg,i 

7. If I • distribute 878 quarter-apples among a nmriber of 
boys, liow many whole apples do I use ? 

8. Reduce VAV» ^W» V^V/aV ^ to their whole or mixed 
numbers. 

9. Reduce ^^^^y^^-*^, ^"W^' -^HF^' ^ ^®^' ^^®^® 
or mixed numbers. 

0A8B ra. 

166. To reduce a mixed number to its equivalent improper 
fraction, 

1. Reduce 4^ to its equivalent iinprop.er fraction. 

Analysis. — Since in any number opbration. 

there are 5 times as many fifths as 4y5 — 20 fifths 

units, in 4 there will be 5 times 4 fifths, a a a fiftl!!' 

or 20 fifths, to which add 4 fifths, and ^^ ^7 ^J't!^' 

we have 24 fifths. . gives ^ =24 fifths. 

Hence, the following 

Rule. — Multiply/ the whole numher by the denominator of 
the fraction : to the product add the num>erator^ and plac^ <Ac 
Bum over the given denominator, 

EXAMPLES. 

1 . Reduce 47| to its equivalent fraction. 

2. In 17f yards, how many eighths of a yard? 

3. In 42i^^ rods, how many twentieths of a rod 1 

4. Reduce 625^ to an improper fraction. 
6. How many 112ths in 206^4^^? 

6. In 84^ days, how many twenty-fourths of a day ? 

7. In 15J^| years, how many 366thiof a year? 

8. Reduce 916^^ to an improper fraction. 

9. Reduce 25^, 156^}, to their equivalent fractions. 



JOff. How Jo you reduce a maed ntmvbeT to its equivalent tnipr^jpa 
&Mc'i/on f 
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OABE IV. 

167. To redtice a whole number to a fraction haomg a 
given denominator. 

1. Reduce 6 to a fraction whose denominator shall be 4. 

A»?ALTsis. — Since in 1 unit there are 4 fourths. operatio»j. 
it follows that in 6 units there are 6 times 4 fourths', 6 X 4 = 24. 
or 24 fourths: therefore, 6=y : hence, Zl^ 

BuLE. — Mtdtiply the whole nwmher and denominator 
togetheTt and unite the product over the required denomi- 
nator. 

\ 

EXAB1PLE& 

1. Heduce 12 to a fraction whose denominator shall be 9. 

2. Reduce 46 to a fraction whose denominator shall be 15. 



3. Change 26 to Tths. 

4. Change 178 to 40th8. 

5. Reduce 240 to 114ths. 



6. Change $54 to quarters. 

7. Change 96yc?. to quarters. 

8. Change 426/6. to 16th8. 



CASE V. 

168L To reduce a compound fraction to a simple one, 

1. What is the value of f of f^ 1 

Analysis. — Three-fourths of ^ is 3 times 1 fourth operation. 
vl J; 1 fourth of f is ^ (Art. 160) ; 3 fourths of f is 3 X 5_ 15 
ft ames ^, or ^| : therefore, f of 4= J| : hence, 4 x 7 ""28^ 

Rule. — Multiply/ the numerators together for a new 
nwjmerator, and the denomifiators together for a new de- 
fwminator. 

Note. — If there are mixed numbers, reduce th«m to their equiv- 
alaat improp^ fractions. 

EXAMPLES, 

Reduce the following fractions to simple ones. 



1. Reduce ^ of \ of \, 

2. Reduce I of I of f 



4. B.ed\3i<ie^ol^\^S.'\. 



158 
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BIETHOD BT CANCELLING. 



169, The work may often be abridged by cancdling com- 
mon factors in the numerator and denominator (Art. 143). 

In every operation infractions, let this be done whenever 
it is possible. 



Here, 



6 > 0_5 



EXAMPLES. 

1. Beduce f of f of ^ to a simple fraction. 

or, 7_0 

7 6=f 

Note.— -The divisors are always written on the left of the 
vertical line, and the dividends on the right. 

2. Eeduce f of f of ^ to its simplest terms. 

2 



Here, 



$^^^l$^6' 



or, 



6 ^ 



% 




2=f 



Note. — Besides cancelling the like factors 8 and 8, and 9 and &, 
we also cancel the factor 3, common to 15 and 6, and write ove** 
them, and at the right, the quotients 5 and 2. 

3. Reduce f of f of f of ^^ of ^ to its simplest terms 

4. Reduce ^^ of y^ of y^^ of f to its simplest terms. 
6. Reduce 3f of f of ^^ of 49 to its simplest terms. 

0A8E VI. 

no. To reduce fractions of different denominators to 
fractions having a common denominator. 

1. Reduce ^, |^ and ^ to a common denominator. 

167. How do you reduce a whole number to a fraction having a 
given denom'matoT 1 
168. How do you reduce a compound ftaclion to a simple one. 
IS9, How iM the reduction of compouivA ita-cVKoivft v> %\\\\^V ouea 
Mbridgrerl by caiiOiWuivm ^ 
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i Analysis.— If both terms of the operation. 

i first fraction be multiplied by 15, 1x3x5=15 1st nunt 

I the product of the other deiiomina- 7x2x5=70 2d num. 

J tors, it will become ^. If both 4x3x2=24 3d num. 

8 terms of the second fraction be mul- 2x3x5 = 30 denom. 

tiplied by 10, the product of the 

other denominators, it will become J^. If both terms of the 
third be multiplied by 6, the product of the other denominators, 
it will become fj. In each case, we have multiplied both terms 
of the fraction by the same number ; hence, the value has not ^ 
been altered (Art. 161) : hence, the following 

Rule, — Reduce to simple fractions when necessary ; tlien 
vmUiply the numerator of eojch fra^ion by all (he dmojiii" 
nators except its oum, for the new ntmierators/and all the 
denominators together for a corrmwn denominator. 

Note. — ^When the numbers are small the work may be per- 
formed mentally. Thus^ 

i» 4» s = 40» T?J» To* 

EXAMPLES. 

Beduce uie following firactions to common denominators. 



J 



1. Reduce f , f , and \. 

2. Reduce |, y*y, and f . 

3. Reduce f , \, and f. 

4. Reduce 2^, and \ of \. 
6, Reduce 5^, f of ^, and 4. 



6. Reduce 3|^ of ^ and §. 

7. Reduce |, J^, and 37. 

8. Reduce 4, fj, and A^. 

9. Reduce 7^, f^, 6f 
10. Reduce 4J, 8|, and 2^ 



Note. — ^We may often shorten the work by multijilying the nu- 
merator and denominator of each fraction by such a number as 
will make the denominators the same in all. 

10. Reduce ^ and |^ to a common denominator. 

OPERATION. 

Analysis. — Multiply both terms of the first by J =f 

8, and both terms of the second by 2. 



11. Reduce \ and ^. 

12. Reduce ^, y^, and f . 

13. Reduce f , ^, ^. 



14. Reduce f, 3^, and f, 

15. Reduce 6-|^, 9^, and 5. 

16. Reduce 1^, ^, \^ and^- 



170. How do you reduce Actions of difTeTent «\fttvoxavcv«XQit». v.^ ^^"a*^ 
tious having a cooji/ioh denominator^ "WUeu ihe iwwM^s^t^ ^'^ ^^^^^ 

h^tw way tl» \Airrk //4» j¥>r/I»niiC4l ^ 



ICO REDUOnOH OF 

CASE vn. 

171. To reduce fractions to their least common denominator. 

The least common denominator is the number which cun- 
taiiiB only the prime factors of the denominators. 

1. Reduce \, f , and f , to their least common denominator. 

OPERATION. 

(12-^3) Xl= 4 1st Numerator. 3)3 . 6 . 4 

(12-^6) X 5= 10 2d *» 2)1 . 2 . 4 

(12-~4)x3= 9 3d " 1.1.2 

? X 2 X 2=12, least cam. denom. 

Therefore, the fractions J, |^, and f , reduced to their least 
common denominator, are -^^y ^^, and ^. 
Hence, the following 

HuLE. — L Find the least commxm dividend of the denomi- 
nators (Art. \AQ)y which will be the least common denominator 
of the fractions. 

XL Divide the least camm^m denominator by the denomina- 
tors of the given fractions separately^ and multijyly the nume^ 
rators by the correspotiding quotients^ and place tlie products 
over the least common denominator. 

Notes. — 1. Before beginning tlie operation, reduce every frao- 
tion to a simple fraction and to its lowest terms. 

2. The expressions, (12 -4-3) XI, (12-r6)X5, (12-^4)X 3, indi- 
cate thai the quotients are to be multiplied by 1, 5, and 3. 

EXAMPLES. 

Reduce the following fractions to their least common 
denominator. 



2--Reduce f |, yV 
Z\ Reduce 14-5, 6f, ^• 

4. Reduce y\, ^, f . 

5. Reduce ^, -^^ 4. 

6. Reduce fj, 3/^, 4. 



7. Reduce 31 4^ 8^^^- 

8. Reduce |, f , f , and ^. 

9. Reduce 2^ of J, 3| of 2. 

10. Reduce f , |^, |, and ^. 

11. Reduce ^, if, i,H- 



/7i. What ia the least conunon detvomvivalot of several fracthius* 
<"/o«r i](j yi,n reduce frai:tiuus U> iUeix \eafeV covuwww ^ev\v\w\\\\»xr»t '^ 



OOMMOM FBAOnONS. 



1( 



ADDITION OF f RACTIONS. 

172. Addition of Fractions is the operation of finding tl 
number of I'ractional units in two or more fractions. 

1. What is the sum of]-, |, and | ? 

Analysis. — The fractional unit is the same 
in each i'raction, viz : i j but the numerators 
show how many such units are faken (Art. 148) ; 
hence, the smn of the numerators written over 
the cofnmmi denominator^ expresses the sum of 
the fractions. 

2. What is the sum of ^ and f 1 

Analysis. — In the first, the fractional unit 
is ^, in the second it is ^. These units, not 
being of the same kind, cannot be expre-^^sed in 
the same collection. But the i=jj and f =|, 
in each of which the unit is J : hence, their 
sum is i — 1 1. 

Note. — Only units of the same kind^ whether fractional or ini 
gralj can be expressed in the same collection. 

From the above analysis, we have the following 

Rule. — 1. Whe7i the fractions have the same denominate 
add the numerators^ and place the sum over the common den 
minutor. 

II. When they have not the same denominator^ reduce the 
to a common denominator^ and then add as before. 

Note. — After the addition is performed, reduce every resuji 
i<* lowest terms. 



OPERATION. 

1 + 3-1-5= 
Ans. f =4 



OPERATION. 



EXAMPLES. 



1. Add J, I, f, and|. 

2. Add f, f , and f . 

3. Add ?,4,|, »9^andV-. 

4. Add ,^,, ,«j, T-V> and /^j. 

5. Add i, j\, and ^^j. 

6. Add I, 1 1 and ^V 

7. Add 11^, and ^. 

11 



8. Add I f J. and ^, 



9. Add 1), #, Vt, |, and 

i' 7' 7' *' and I 



3' T5'« 
10. Addl'^ ^ 



11. Add ,5^, I, ,V and I 

12. Add \, |, ^vvd V 

14. i^dii^-r,,\.V^^^ 



16ii sinrrKAOTioN of 

16, What ifl the sum of 19i, 6 J, and 4|1 

OPERATION. 

Whole numbers. Fractions. 

19 + 6+4 = 29 |4.|_+4^|^=lj«^. 

Sum=29 + lT%V=30T«oV 

173. Note. — When there are mixed numbers, add the whole 
numbers and fractions separately j and then add their sums. 

Find the sums of the following fractions : 



20. Add 900^3^, 450|, 75 J|. 

21. AddJofy\of|^to^of|. 

22. Add 17|to I of -?!. 

23. Add I, 7^, and 8f 



16. Add 3i, 7t%, 12A, IJ . 

17. Add 1&, 9f , 251 \i. 

18. Add J off, I of 9, 14t^ 

19. Add 2t\, 6i, and 12-^. 

* 24. What is the sura off of 12f of 7|-, and | of 25 ? 
25. What is the sum of ^V of 9f and ^ of 3281 ? 

174. 1. What is the sum of J and i? 

Note. — If each of two fractions has ' operation. 

1 for a numerator, the sum of the frac- ^-(-i.=^-(-^=:^, 

tions will be equal to the sum of their i_i i_5H26_ii 

denominators divided by their product. S^"«"i — sxe— alf 

2. What is the sura of ^ and i ? of J and ^ ? 

3. What is the sum of ^ and ys'^ of ^ and t^ 1 of ^^ 
andjl 

4. What is the sum of i and ^^1 of J and ^1 of i 
andT^? 

SUBTRACTION OF FRACTIONS. 

175. Subtraction of Fractions is the operation of finding 
the difierence between two fractions. 

172. What is aildition of fractions 1 When the fractional unit is the 
came, what is the sum of the fractions? What units may be expressed 
in the same collection ? What is the rule for the addition of frartions t 

173. When there are mixed numbers, how do you add 1 

IZ4. When two fractions have 1 for a numerator, what is their siuu 
equaJ to? 
170 What Lb «iii;tractiou of fractions 1 



i 
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1. What is the difference between ^ and |- 

Analysis. — Tn this example the fractional unit oprration. 
Ls i : there are 5 such units in the minuend and |. — |-=^^j 
3 in the subtrahend : their difference is 2 eighths; Ans, \ 

therefore, 2 is written over the common denomi- 
Dator 8. 



2. 
3. 



From if take Jf. . 4. From ^ take ^%. 

From I take |. 6. From fgf take ||^. 

6. What is the difference between |- and J ? 

OPIRATION. 

Analysts. — ^Reduce both to the same frac- 5— -i<o 

tional unit -^^ : then, there are 10 such units « J ? 

in the minuend and 4 in the subtrahend: jj, ^H?^! 

hence, the difference is 6 twelfths. T2 T2 — Tff— 2 

Ans, \ 

From the above analysis we have the following 

RuLfi. — L When the frarAions have the same denominator 
ntbtract the less numerator from the greater^ and place th 
difference over the common denominator, 

11. When they have not ike same denominator y reduce thei 
to a common denominator, and then subtract as be/ore. 



Make the following 

1. From ^ take f . 

2. From f take f. 

3. From ^ take fy. 



EXAMPLES. 

Make the following subtractions : 

4. From Ijtake^^. 
5:Fromiof 12,take jf of 3 
6. Fmf ofliof7,take|ofj 

7. From f of f of ^ take ^ of f of 1. 

8. From f of | of 6^, take f of f of f 

' 9. From ^ of ^ of J, take ^ off * ^ 

10. What is the difference between 4^ and 2|^? 

OPlllRATION. 



164 MULTU'LICATION Or 

176. Therefore : When there are mixed numbers, chanpe 
both to improper fractiwis and subtract as in Art. 175 ; or, 
subtract the integral and fractional numbers separately^ and 
write the results, 

' 11. From 84y7^ take 16J. | 12. From 246 1 take 1644- 

13 From 7f take 4J : f =,\ and ^=^ 

Note. — Since we cannot take ^j from ^ we operation. 
borrow 1, or |}, from the minuend, which added 72 = 7 « 
to ^ =§1^ ; then ^ from || leaves |^. We must 41—4.7 

now carry 1 to the next figure of the subtrahend 'j^~"'7^o' 

and proceed as in subtraction of simple numbers. ^^^' ^ r- 

14. From 16f take 5f. I 16. From 36| take 21^^. 

15 From 26f take 19J. ' 1 17. From 400^ take 327f. 

18. From \ take ^^. 

Note. — ^When the numerators are 1, operation. 

the difference of the two fractions is i._^ — ^^— ..^=.^ 

equal to the difference of the denomina- i_»JL — 1 1-8 -._ » 

tors divided by their product. ■ ^ 11x8 ^^ 

19. What is the diflerence between \ and \1 Between 
\ andi-S? JaridTV? ^V and ^ ? ^V ^<1 iV ? l^andTh? 

MULTIPLICATION OF FRACTIONS. 

] 77. Multiplication of Fractions is the operation of taking 
one number as many times as there are units in another, 
when one of the numbers is fractional, or when they are both 
fractional. 

1. If one yard of cloth cost f of a dollar, what will 4 yards 
cost? 

Analysis. — Four yards will cost 4 operation. 

times fts much as 1 yard; if 1 yard |.x4=^^=^^=2i 
costs a eighths of a dollar, 4 yards will " ^ " 

cost 4 times 5 eighths of a dollar, which are 20 eighths : therc- 
.fore, if 1 yard cost | of a dollar, 4 yards will cost ^—2^ dollars. 

170. When there arc mixed numbers, how do you subtract 1 Explain 
£Ae ca.^p when the fractional part of the subtrahend is the grertok- 1 
-Z^. What is luuitiplicatioii of fractiowfti 



ooHMOK nuLanoHB. 



16 






OPCRATION. 

2d. If we divide the denominator by 4, q^ 

tlie fraction will be multiplied by 4 (Prop. 2 
II) : performing the operation, we obtain, ^ 

I which = 2 J : hence, __ 

2 

To multiply a fraction by a whole number : — Multiply th 
numerator^ or divide the denominator by the multiplier. 

EXAMPLES. 



5 



1. Multiply Vft- ^y 12. 

2. Multiply ^ by 7. 

3. Multiply 1^* by 9. 



4. Multiply V^ by 5. 

5. Multiply fff by 49i 

6. Multiply ill by 26. 



7. If 1 dollar will buy f of a cord of wood, how much wil 
15 dollars buy ? 

8. At f of a dollar a pound, what will 12 pounds of te 
costi 

9. If a horse eats | of a bushel of oats in a day, how muc! 
will 18 horses eat? - 

10. What will 64 pounds of cheese cost, at ^ of a doUa 
a pound? 

11. If a man travel {• of a mile an hour, how far will h 
travel in 16 hours ? 

12. At f of a cent a pound, what will 45 pounds of chal 
costi 

13. If a man receive ^.of a dollar for 1 day's labor, hoi 
much will he receive for 15 days? 

14. If a family consume 4^ of a barrel of flour in 1 montl: 
how much will they consume in 9 months ? 

15. If a person pays f^ of a dollar a month for tobaccc 
how much does he pay in 18 months ? 

181. To multiply a whole number by a fraction. 

1. At 15 dollars a ton, what will f of a ton of hay cost^ 

Analysis. — Ist. Four- fifths of a ton will 
oost 4 times as much as 1 fifth of a ton ; if operation. 

1 ton cost 15 dollars, 1 fifth will cost \ of 15 (15-2-5) x 4 = 15 
dollars, or 3 dollsirs, and ^ will cost 4 times 3 
dollars, which are 12 dollars. 

180. How do you multiply a froctioti by a v\\o\e Y>^MS!^»<iT^ 



186 MULTIPLIOATIOir OW 



Or : 2d. 4 fifths of a ton will cost 1 fifth 
of 4 times the cost of 1 ton; 4 times 16 is 60, l0X4-f-D=acia 
and 1 fifth of 60 is 12. 



1$' 

4 



NoTS. — Both operations may be combined 
in one by the use of the vertical line and can- 
cellation : hence. 

Divide the whole number by the denominator of the fractlaiik 
and multiply the quotient by the numerator ; 

Or : Multiply the whole number by the numerator of tho 
fraction and divide the product by the denominator. 



EXAMPLES. 



1. Multiply 24 by |. 

2. Multiply 42 by |J. 



3. Multiply 105 by ^. 

4. Multiply 64 by ^. 



5. What is the cost of f of a yard of cloth at 8 dollais a 
yard? 

6. If an a6re of land is valued at 75 dollars, what is ^ of 
it Xvorth ? 

7. If a house is worth 320 dollars, what is ^ of it worth f 

8. If a man travel 46 miles in a day, how far does he 
travel in ^ of a day ? 

9. At 18 dollars a ton, what is the cost of ^^^^ of a ton of 
hay ? 

10. If a man earn 480 dollars in a year, how much doee 
' he earn in j^ of a year ? 

182. To multiply one fraction by another, 

1. If a bushel of com cost ^ of a dollar, what will f of a 
bushel cost 1 

OPSRATION. 

Analysis. — 5-sixths of a bushel will cost jr^f =JJ={^ 
% times as much as 1 busheL or 5 times a 



1 sixth as much : i of f is ^, (Art 180), o 

and 5 times ^ is if=f : hence, 



8 



6=i, 



/*/. Haw do yon uuiHiply a wlwle mm!Cbw>j^ .^ feacWovv\ 
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Multiply the numerafors together for a new numerator and 
the denominators together, for a new denominator. 

Notes. — 1. When the multiplier is less tllan 1, we do not take 
the whole of the multiplicand, but only such a part of it as the 
multiplier is of 1. 

2. When the multiplier is a proper fraction, multiplication docs 
not imply increase^ as in the multiplication" of whole numbers. 
The product is the same part of the multiplicand which the multi- 
plier is of 1. 



EXAMPLES. 



1. Multiply I by f . 

2. Multiply tV by ^ 



3. Find the pro't off, f , ^. 

4. Find the proH off, ^, ff . 



5. If silk is worth -^ of a dollar a yard, what is |^ of a yard 
worth? 

6. If I own f of a farm and sell f of my share, what part 
of the whole farm do I sell ? 

7. At f of a dollar a pound, what will -^ of a pound of 
tea cost ? 

8. If a knife cost f of a dollar and a slate f as much, what 
does the slate cost ? 

OPERilTION. 

9. Multiply 5} by iof f ^=^\ \ of |:=;^. 
Note. — Before multiplying, ^^lV~J A 



reduce both fractions to the form ^ ^ 

of simple fractions. q 






l^lAm, 



GENERAL EXAltlPLES. 

4. Mult. 5< 



1. Mult I of X off by ^. 4. Mult. 5 off off by 4^. 

2. Mult ^ by f of U. 5. Mult 14 of f of 9 by 6f . 

3. Mult I of 3 by i of 15J^. 6. Mult f of J6 of f by f of 4 

183. When the multiplicand is a iohole and the muUir 
iplier a mixed number. 

182., How do you multiply one fraction Vj wio>\!L'Bt\ "'^^^^«tt^ ^^^ 
multiplier is less than 1, what part of the m\i\lV^\\caiv<\S» ^a5fc.«^^ ^^^^ 
fractitm is proper, does maltiphcation imply mcIeaae^ 'WVisX^wX^s^^*^ 
product of the maltipUcand 1 



OPERATION. 



168 MVJSION OF 

7. What is the product of 48 byCj 1 

Note. — First multiply 48 by i, which gires AgZ'^i^'" f^ 
8 ; then by 8, whidh gives 384, and the 8um,392 ^^ S oq^ 
is the product : hence, ^° ^ »=^ 

392 

Multiply first by the fraction, and then by the wlioU 
number, and add the products^ 

8. Mult. 67 by 9J. I 10. Mult 108 by 12j. 

9. Mult 12f by 9. I 11. Mult 5f by 3J. 

12. What is the product of 6^ 2 J and | of 12. 

13. What^will 24 yards of cloth cost at 3f dollars a yard ? 

14. What will 6^ bushels of wheat cost at 3f dollars a 
bushel? 

. 15. A horse'eats ^ of ^ of 12 tons of hay in tliree months ; 
how much did Ifie consume ? 

16. If } of 1^ of a dollar buy a bushel of com, what will 
^ of T^ of a bushel cost ] 

17. What is the cost of 5f gallons of molasses at 96^ cents 
a gallon ? 

18. What will 7j^ dozen candles cost at ^\ of a dollar per 
dozen ? 

19. What must be paid for 175 barrels of flour at 7| dol- 
lars a barrel ? 

* 20. If f of f^ of 2 yards of cloth can be bought for one dol- 
lar, how much can be bought for |^ of 13} dollars ? 

21. What is the cost of 15| cords of wood at 3f. dollars a 
cord? 

DIVISION OF FRACTIONS. 

184. Division of Fractions is the operation of findmg a 
number which multiplied by the divisor will produce the divi- 
dend, when one or both of the parts are fractional. 

186. To divide a fraction by a whole number. 

1. If 4 bushels of apples cost f of a dollar, what will 
1 bushel cost ? 

183. How may you multiply when the multiplicand u a whUe awl the 
mu//i^/ier a mixed number % 
184. What is dWisioii of fractions 1 
JS3. Bow Jo you divide a fracUon by iv viboXc l\u»3^;>«l^ 
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Analysis. — Since 4 bushels cost f of a dollar, 
i bushel will cost ^ of ( of a dollar. Dividing 
tlje numerator of the fraction | by 4, we have 
§ (Art. 159). 

Multiplying the denoittinator by 4 will pro- 
duce the same result (Art. 160) : hence, 

Divide the numerator or multiply the denominator hy ihs 
divisor. 



OPXRATIOV. 



Note. — By the use of the vertical line and the 
principles of cancellation (Art. 143), all operations 
in division of fractions may be greatly abridged. 



«={. 



EXAMPLES. 



1. Divide If by 6. 

2. Divide ^f by 9. 

3. Divide VV by 15. 

4. Divide ^ff by 75. 



5. Divide j| by 6. 

6. Divide || by 12. 

7. Divide Jf by 20. 

8. Divide Jff by 27. 



9. If 6 horses eat ^ of a ton of hay in 1 month, how much 
will one horse eat 1 

10. If 9 yards of ribbon cost f of a dollar, what will 1 yard 
cost? 

11. If 1 yard of cloth cost 4 dollars, how much can be 
bought for I of a dollar ? 

12. If 5 pounds of coffee cost |f of a dollar; what will 
1 pound cost ? 

13. At $6 a barrel, what part of a barrel of flour can be 
bought for I of a dollar 1 

14. If 10 bushels of barley cost 3^ dollars, what will 
1 bushel cost] 

OPERATION. 



Note.- -We reduce the mixed number to 
an improper fraction and divide as in the 
case of a simple fraction. 



15. If 21 pounds of raisins cost 4f dollars, what will 1 
pound cost ? 

16. If 12 men consume 6f pounds oi itve^X m ^ ^VJ^ V«^ 
much does 1 man consume? 



0^ 

5 



170 DIVISION OF 

186. To divide a whole number by a fraction. 

1. At f of a dollar apiece, how many hats can be bought 
for 6 dollars ? 

Analysis. — Since | of a dollar will ' operation. 

buy one hat, 6 dollars will buy as many 6-f-^==6 X 5-r-l:=7^. 
hats as f is contained times in 6 \ and 
as there are 5 times as many fifths as 
whole things in any number, in 6 there o 4^ 

are 30 fifths, and 4 fifths is contained in 
30 fifths 7^ times : hence, ~2 15 =7-^ 

Iiivert tk,e terms of the divisor and multiply/ tJie whole num^ 
her by the new fraction, 

EXAMPLES. 

1. Divide 14 by \, j 3. Divide 63 by ^. 

2. Divide 212 by f|. I 4. Divide 420 by t\. 

5. At \^ of a dollar a yard, how many yards of cloth can 
be bought lor 9 dollars ? 

6. If a man travel J of a mile in 1 hour, how long will it 
take him to travel 10 miles ? 

7. If f of a ton of hay is worth 9 dollars, what is a ton 
worth? 

187. To divide onefrcuction by another. 

1. At f of a dollar a gallon, how much molasses can be 
bought for ^ of a dollar % 

Analysis. — Since f of a dollar operation. 

will buy 1 gallon, 1 of a dollar will ^^-%^:^ x |=f J=r2-f\. 
buy as many gallons as \ is contained g 

times in i : one is contained in i, | ^ 

times ; but \ is contained 5 times as ^ 



many times las 1, or ^ times ; but 2 16 35=2^. 

fifths is contained half as many times 

as \^ or Ij times, equal to 2^ times : hence, 

I. Invert the terms of the divisor, 

II. Multiply the numerators together for the numerator 
of the quotient, and the denominators together for the d^ 

92o^mnator of the quotient. 

ISG. How Jo you divide a v^hole uuinbei \i^ «l it%.c.\aav\^ 
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NoTE8.-^l. If the rertical line is used, the denominator of the 
dividend and the numerator of the divisor fall on the left, and the 
other terms on the right. * 

2. Cancel all common factors. 

3. If the dividend and divisor have a common denominator, 
they will canoel, and the quotient of their numerators will be the 
answer. 

4. When the dividend or divisor contains a whole or mixed 
number, or compound fractions, reduce them to the form of simple 
fractions before dividing. 

EXAMPLES. 

4. Divide f of J by -^ of 1^. 



1. Divide T% by if. 

2. Divide y\ by jf . 

3. Divide 3J by ^. 



5. Divide f of 21 by J of SJ. 

6. Divide 6J by 2J. 



7. At ^ of a dollar a pound, how much butter can be 
bought for j J of a dollar? 

8. If 1 man consume 1^ pounds of meat in a day, how 
many men would 8| pounds supply ? 

9. If 6 pounds of tea cost 4^ dollars, what does it cost a 
pound ? ' 

10. At 1^ of a dollar a basket, how many baskets of peaches 
can be bought for 11^ dollars ? 

11. If f of a ton of coal cost 6f dollars, what will 1 ton 
oest, at the same rate 1 

12. How much cheese can be bought for ^ of a dollar at - 
^ of Si dollar a pound 1 

13. A man divided 2^ dollars among his children, giving 
them ^ of a dollar a piece ; how many children had he 1 

14. How many times will |^ of a gallon of beer fill a vessel 
holding J^ of I gallons ? 

15t How many times is ^ of |^ of 27 contained in |- of ^ 
vi 42| ? 

16., If 5^ bushels of potatoes cost 2f dollars, how much do 
they cost a bushel ? 

17. If John can walk 21 miles in |^ of a day, how far can 
he walk m 1 day 1 

18. If a turkey cost If dollars, how many can be bought 
for 12f dollars? 

19. At 1^ of J of a dollar a yard, how laasL^ ^^s.^% ^S. t^- 
bon can be bought for fj of a doUai % 

187. How do you JiviJe uus fraction b-y ttiiot\k«t "V 
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REDUCTION OF COMPLEX FRACTIONS. 

188. Complex Fractions are only other forms ofexpregBion 
for the division of fractions : thus : -L is the same as 4 divided 

f 

by f ; and may be written, ^ xf =f|=24. 

189. To reduce a complex fraction to the form of a dfiir 
pfe fraction. 

1. Reduce -i to its simplest form. 

OPERATION. 
4 

^-| = y-*-yX^=A Ans.; hence, 

3 

Rule. — Divide the numerator of the complex fraction by its 
denominator, 

Or : Multiply the numerator of the upper fraction into the 
denominator of the lower ^ for a numerator ; and the denomu 
no tor of the upper fraction into the numerator of the lower, for 
a denominator, 

NoTfcs. — 1. When either of the terms of a complex fractionjs a 
mixed number, or compound fraction, it must first be reduced to 
the form of a simple fraction. 

2. When the vertical line is Used, the numerator of the uffper and 
the denominator of the lower numbers fall on the right of the verti- 
cal line, and tne other terms on the left. 

EXAMPLES. 

Bcduce the following complex fractions to their simplest form : 



1. Reduce |. 

6 

T 

2 Reduce J. 



m 

4. Seduce f of 



Reduce -H. 
31^ 



25H 
9. Reduce IL. 

a. Reduce tsLL. \ \0/R*iu«ci$>^i- 



6. Reduce --. 

8f 

7. Reduce_ii&. 

5ofJ5 

8. Reduce lii*-, 



T 
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ITS 



DENOMINATE FRACTIONS. 

.1 j^O, A Denominate Fraction is one in which the unit of 
Ih-* frat-lion is a denorainate number.' Thus, f of a yard is a 
Jiuiominate fraction. 

181. Reduction of denominate fractions is tho oixiration 
of changing a fraction from one denominate unit to another 
without altering its value. 

There are four cases : 

Ist. To change from a greatei unit to a less, as from yards 
to inches : 

2d. To change from a less unit to a greater : 

3d. To fmd the value of a fraction in integers of lower 
denominations : 

4 th. To find the value of integers in a fraction of a larger 
unit. 

These cases will be arranged in sets of two and two. 



192. To clumge from a 
greater unit to a less, 

1. In I of a yard, how 
many inches ? 



OPERATION. 

I X 3 X 12=i|A=210 inches. 

Analysis. — Since in 1 yard 
there are 3 feet, in ^ yards there 
are | times 3 feet=^ feet. And 
since in 1 foot tliere are 12 
inches, in ^ feet there are ^ 
times 12 inche8=-l^= 20 inches: 
heiLce, 

Rule. — MuUi]iily tJu frac- 
tion and the products which 
arise btj ike units of the scale, 
in succession^ until you reach 
the unit required. 



193. To change from a 
less unit to a greater, 

1. In 20 inches, how many 
yards ? ' 

OPERATION. 

20xTVxi=M=f yards. 

Analysis. — Since 12 inches 
make 1 foot, in 20 inclies there 
are as many feet as 12 inches is 
contained times in 20 inches 
■=-\% feet; and as 3 feet make 
1 yard, in f^ feet there are as 
many yards as 3 feet is contained 
times in f J leet =|^=::j- yardr^; 
hence, 

Rule. — Divide the fraction 
and the quotients which arise^ 
by the units of the scale, in sue- 
cession^ until you reach the unit 
required. 



188 What are complex fractions 1 

\89. How do you reduce camylex iu ntiupYe lr>vc^v»x'R^ 
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DEHtOmiXATE FBAOTIONS. 



NoTc. — ^It will be found most convenient in fractions, to perfoim 
th^ cperations by cancellation : thus, 



6 

20 inches. 



1^ 

9 



6 



5=1 yaids. 



EXAMPLES. 

1. Reduce *g^ of a hogshead to the fraction of a quart. 

2. Reduce g^rr of a bushel to the fraction of a pint. 

3. Reduce -g-^j^ of a pound Troy to the fraction of a graixt 

4. What part of a foot is ^§^^ of a furlong % 

5. What part of a minute is XT^ °^ ^ ^^y ^ 

6. Reduce ^^Y^q of a cwt. to the fraction of an ounce. 

7. Reduce f of a gallon to the fraction of a hogshead. 

8. What part of a £ is |- of a shilling % 

9. What part of a hogshead is f of a quart ? 

10. What part of a mile is ^ of a foot? 

1 1. Reduce x^y© of X to the fraction of a farthmg. 

12. Reduce -^ of an Ell Eng. to the fraction of a nail. 

13. Reduce f of a nail to the fraction of a yard. 

14. Reduce ^ of f of a foot to the fraction of a mile. 

15. Reduce ^^r? ^^ * ^^^ ^^ *^® fraction of a pound. 

16. Reduce \ Q>{Z\'pwt. to the fraction of a pound Troy. 

17. What part df a mile is f of a rod 1 

18. What part of an ounce is f^ of a scruple ? 

19. ^^-j of a day is what portion of 10 minutes? 

20. What part of j- of a foot is yf^ of a furlong ? 

2L Reduce ^^W ^^ ^ hogshead of ale to thq fraction of a 
pint. 

190. What is a denominate fraction 1 

191. What is reduction of denominate fractions? How many 
Are there 1 Name them. 

292, How do yon change from a greater unit to a leiiB 1 
l.W, How do yvu chonjre from a Te»» uuSX Xo u ^I«B^At^ 
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194. To find the value of 
0L fraction in integers of lower 
denfixyininations. 

1. What is the value of ^ 
of a pound Trqy % 

Analysis.— 1^ of a pound re- 
duced to the fraction of an ounce 
IB |X12=^ of an ounce, (Art. 
177.), which is equal to 9f 
ounces : f of an ounce reduced 
to the fraction of a pennyweight 
IS |X 20=i^ of a;w7f., or I'lfwX, 

OPERATION. 

Numer. 4 

12 oz. 
Denom, 5)48(9 . . 
45 

3 

20 



pwt. 
. 12 



.5)60 
60 
Rule. — I. Multiply the 
numerator of the fraction by 
the number which will re- 
duce It to the next lower de- 
nomination and divide the 
^product by the denominator, 
II. If there is a remain- 
deTy reduce it in the same 
manner, and so on, till 
the lowest denomination is 
obtained. 



195. To find the value oj 
integers in a fraction of a 
higher denomination. 

2. Reduce 9o2. \2jyvDts, ti»t 
the fraction of a pound Troy." 

Analysis. — In 1 pound there 
are 240 pennyweights : 1 peii- 
n>'weight is -^ of a pound ; and 
9 ounces I2pwts. *= 192pwts. is 
^f of a pound =^ of a pound. 



OPERATION. 

oz. pwts. 



I lb. 

12^ 9.. 12 

12 20_ 

20 Nuni. 192 _. 
240 Denom. 240""* 



Rule. — I. Reduce the given 
integers to the lowest de- 
nomination named, and the 
result will be {he numerator 
of the required fraction, 

II. Induce 1 unit of the 
required denomination^ to tlve 
denomination of the nutnera- 
tor, and the result tvill be 
the denominator of the re- 
quired frajction. 



EXAMPLES. 

3. What is the value of \ of a tun ot wine ? 

4. What part of a tun of wine is 3^M. Slgal. 2qt,l 

194. How do you find the ^alue of a fraction in integers of low«t d»r 
Dominations 1 

196. How do jou Snd the value of ii\teget& m ^ IiwiNaswx qS. ^XSv^ms*- 
dttaominaiiou 7 
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5. What is the value of y^^^ of a yard ? 

, 6. What is the value of | of a month ? 

^ 7. What is the value of § of a chaldron ? 

8. What is the value of J of a mile ? 

9. . What is the value of ^ of a ton ? 

10. What is the value of f of 3 days 1 

1 1. What is the value of J of f of 6f bushels of grain ? 

12. Reduce Sgals, 2qts. to the fractibn of a hogshead 

13. Reduce 2fur. 36rd. 2yd» to the fraction of a mile. 

14. What part of a £ is 5^. l\d, ? 

16. What part of a pound Troy is lOo^r. \2pwt, 8gr. ? 

16. UcwL Oqr. 12/6. 7oz. Ifc/r. is what part of a ton? 

17. What part is 2pk, AqL of Uu. 3pk. ? 

18. 24Z6. (joz, is what part o^Sqr. 12/6. 1202.? 

19. Reduce 3wk, Id. 9h, oGm. to the fraction of a month I 

20. Reduce 2R, 32rd. 8t/d, to the fraction of an acre. 

21. Reduce 12*. 9c?. IJ/iir.to the fraction of a guinea. 

22. What is the value of y^^//>. apothecaries' weight 1 

23. What part of an Ell English is 3qr. 3na. llm. ? 
/ 24. What is the value of pUid ?. 

25. What is#the value of | of 3 barrels of beer? 
20. What is the value of y'^ of a cwt. 1 

27. Reduce 3° 15' 18f" to the fraction of a eign. 

28. Reduce 3| inches to the fraction of a hand. 

29. What is the value of gJ^ of a hogshead of wine ? 

30. What is the value of -j^ of an acre of land ? 

ADDITION AND SUBTRACTION. 

196. To add or subtract denominate fractions, 
1. Add I of a £ to I of a shilling. 

I of a £=| of Y = V of a shilling. 

Thai V>+f=V/+H^W^» = ¥^> = ^^^> g^> 

106, Give the rule for adding ami subtraclVivg *Vcivom\Tv«x.« l»R&s«ia» 
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Or, the I of a shilling may be reduced to the fraction of a 
thus, 

then, j4-^= 4 84.^^6^ of a je, 

which being reduced, gives lis, 2d, Ans. 

2. Add I of a year, J^ of a week, and -J of a day. 

I of a year = I of ^^ days=3lM;Ar. 2da. 
^ of a week=^ of 7 days = - - 2da, *8hr. 
^ of a day = - - - - = - - - - 3Ar. 
Ans. Slwk, Ada. iihr, 

3. From J of a £ take J of a shilling. 

J of a. shilling = J of ^ of a X=^ of a £. 
Then, ^-.^=3^_^_2j ^f a £=98. Bd. 

4. From lf/6. Troy weight, take ^oz. 

lb, oz. ptot, gr. 
\\lh,,:=z\ of Voz. = 21o^.= l 9 
\^z, = J of \o of y ^r. = 80<7r. = 0038 
Ans, 1 8 16 16 

Hulk. — Heditce tlie given fractions to the same vnitj a 
Oien add or subtract as in simple fractions, after which redi 
to integers of a lower denomination : 

Or : Reduce the fractions separately to integers of lower i 
nominations, and then mid or subtract as hi denominate nm 
bcrs. 

EXAMFLES. 

6. Add 1} miles, ^ furlongs, and 30 rods. 

6. Add I of a yard, f of a foot, and |- of a mile. 

7. Add I of a cte;^, V ^^^ ^^*» 13o2;., ^ of&cwt. and OH 

8 From J of a day take |- of a second. 

9 From f of a rod take f of an inch. 

10. From j^ of a hogshead take f of a <^3A.iV 

11. From foz. take ipwt, 

IZ From 4|^/. take 4^^». 
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13. Mr. Merchant bought of farmer Jones 22} bushels of 
wheat at' one time, 19y*^ bushels at another, and 33| at an- 
other : how much did he buy in all ? 

14. Add 4 of a ton and -^^ of a cwt 

16. Mr. Warren pursued a bear for three successive days; 
the first day he travelled 28|^ miles ; the second 33^^ miles ; 
the third 29^ miles, when he overtook him : how far had he 
travelled ?• 

16. Add 5| days and 52^ minutes. 

17. Add ^wLy 8^lb„ and 3^^lb. 

18. A tailor bought 3 pieces of cloth, containing respect- 
ively, 18f yards, 2 If Ells Flemish, and 16f Ells English: 
how many yards in all ? 

19. Bought 3 kinds of cloth ; the first contained ^ of 3 of 
I of 1^ yards ; the second, |- of ^ of 6 yards ; and the third, ^ 
of I of J yards : how much in them all ? , 

20. Add l^cwt 17J/6. and 7|o2. 

21. From f of an oz, take -g- of a pwt. 

22. Take ^ of a day and ^ of | of f of an hour from 
3f weeks. 

- 23. A man is 6\ miles from home, and travels 4m*. Ifur* 
24rc?., when he is overtaken by a storm : how far is he then 
from home 1 

24. A man sold ^ of his farm at one time, JJ at another, 
and yV *^ another : what part had he lefl ? 

25. From 1-^ of a £ take f of a shilling. 

26. From Hoz. take jpwt. 

27. From 8^wL take 4:^lb. 

28. From 3^/^: Troy weight, take Ja». 

29. From 1^ rods take f of an inch. 

30. From ^ ft take ^^ 5 . 

DUODECIMALS. 

197. If the unit 1 foot be divided into 12 equal parts, each 

part 28 called an inch oi primey and marked '. If an inch be 

divided into 12 equal parts, each paxl \& c^od a second, ^nd 

ioarked ". Jf a ftecond be divided, m ^Ike \aam\^i^ *m\Ji Vi 

4 
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equal parts, each part is called a thirds and marked '" ; and 

fio on for divisions still smaller. 

This division of }he foot gives 

1' inch or prime =-^ofa foot 

1" second is ^ of ^ - - - = y^^ of a foot. 

1'" third is tV of Y^ of T^ - - =t^ of a foot. 

Note. — ^The marks ', ^', '", &c., which denote the^/rociicma. 
units^ are called indices. 

TABLE. 

12"' make 1" second. 

12" " 1' inch or prime. 

12' " 1 foot 

Hence : Duodecimals are denominate fractions, in which 
the primary unit is 1 /oo^, and 12 the scale of division. 

Note. — Duodecimals are chiefly used in measuring surfaces and 
wlids, 

ADDITION AND SUBTRACTION. 

198. The units of duodecimals are reduced, added, and 
subtracted, like those of other denominate numbers. The 
^cale is always 12. 

EXAMPLES. 

1. In 185', how many feet? 

2. In 250", how many feet and inches ? 
3 In 4367'", how many feet ? 

4. What is the sum of 3/^ 6' 3" 2'" and 2/X. 1' 10" 11'"? 

5. What is the sum of SfL 9' 7" and 6/^. 7' 3" 4"' ? 

6. What is the difference between m, 3' 5" 6'" and IfU 
3' 6" 7'"? 

7. What is the difference between 40/if. 6' 6" and 29/^. 7'" 1 

8. What is the difference between 12/25. 7' 9" 6'" and 4^. 
9' 7" 9'" ? 

197. If I foot be divided into twelve equal ^a.tl&> "^V^ \% «&s^ ^^sfr. 
called \ If the inch be so divided, what is cac\i ^at\. ca!^e^^ N5>qsN «». 
duodecimals 1 For what are duodecimalB chieCLv \lafc^^ ^ ^^ 

108. How do yvu add and subtract duoJieeiuiaX* ^ >N\v»X\% VSa» ««=»^^ 
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MULTIPLICATION. 

199. Begin M'ith the hiyhest unit of the multiplier and the 
louest of the rniiitiplicaiid, and recollect, • 

1st. That 1 ibotx 1 root=:l square foot (Art. 110). 

2tl. That a part of a loot x a part of a loot = some part of a 
square foot. 

Note.— Observe that the unit is changed, by multiphcatioiij 
from a linear to a superficial unit, 

1. Multiply 6/5?. 7' 8" by 2fL 9'. 

Analysis. — Since a prime is ^ of a operation. 

foot and a second yj^, /^» 

2X8"=:^ of a square foot; which re- 6 7' -8" 

duced to 12ths, is 1' and 4": that is, 2 9' 

1 twelfth, and 4 twelfths of ^ of a square 2 x 8"= P~~4'' 
foot. 9 V 7' 1 9' 

2 X7' =14 twelfth8=iy3t. 2' 2 ^^ ~i2 " 
2X6 = 1 2 square feet, 9'y8''Z! ^ff 
9'x8"=yifj of asquarefoot=6" 9/ ^ 7' Z 5' 3" 
rx7'=^%=5'3" 9'X6 = 4 6' 
9X6'=«=4 6' p,^ WW^V' 

Rule. — L Write the multiplier under the multiplicand^ 
so tiiot units of the same order shall fall in the same 
column. 

IL Begin urith the highest unit of the multiplier and 
the lowest of the mtcltiplicandj and malce the index of each 
product equal to the sum of the indices of the factors. 

II L Reduce each product^ in succession^ to the next higher 
denomination^ when possible. 

Note. — The index of the unit of any product is equal to the 
sum of the indices of the factors. 

EXABIFLES. 

1. How many solid feet in a stick of timber which is 25 
feet 6 inches long, 2 feet 7 inches broad, and 3 feet 3 inches 
thick? 

190, Explaiu the method of luulVivVuig ^uo^«d!na\&. Qrv«% ^% 
rafe. 
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3' 


6" 




14 


7' 






65 


10' 


6" 




3 


3' 
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7' 
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16 


5' 


7" 


6'" 
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CPCRATION. 

Beginning with the 2 feet, we say 2 ^^ ^', u "^]*; 
times 6' are 12' = 1 square foot: then, 2 2 7 breadtlL 

times 23 are 50, and 1 to carry are 51 
square feet. 

Next, 7' times 6' are 42",=3;and 6": 
then 7' times 25=175'=14 7': hence, the 
surface is 65 10' 6", and by multiplying 
by the thickness, we find the solid contents 
to be 214 1' 1" 6'" cubic feet. 

' 214 1- 1" 6" 

2. Multiply 9ft Un. by 8/iJ. 3tn. 

3. Multiply 9fL 2in. by 9Jl. 6in. 

4. Multiply 24ft. lOm.by 6ft. Sin. 
6. Multiply 70ft. 9m. by 12ft. 3m. 

6. How many cords and cord feet in a pile of wood 24 feet 
long, 4 feet wide, and 3 feet 6 inches high ? 

7. How many square feet are there in a board 17 feet 6 
inches in length, and 1 foot 7 inches in width ? 

8. What number of cubic feet are there in a granite piUai 
3 feet 9 inches in width, 2 feet 3 inches in thickness, and 12 
feet 6 inches in length? 

9. There is a certain pile. of wood, measuring 24 feet in 
length, 16 feet 9 inches high, and 12 feet 6 inches «in 
width. How many cords are there in the pile ? 

id. How many square yards in the walls of a room, 14 
feet 8 inches long, 1 1 feet 6 inches wide, and 7 feet 1 1 inches 
high ! 

11. If a load of wood be 8 feet long, 3 feet 9 inches wide, 
and 6 feet 6 inches high, how much does it contain 1 

12. How many cubic yards of earth were dug from a ceDoi 
which measured 42 feet 10 inches long, 12 feet 6 inches wide, 
Und 8 feet deep ? 

13. What will it cost to plaster a room 20 feet 6' long, 15. 
feet wide, 9 feet 6' high, at 18 cents per square yard I 

14. I|ow many feet of boards 1 incVi t^ucV caxv\« ^xsX'^'s^^ 
a plank !§/?. 9zn, long, ijl, 6in. wide, vi.i\d^in. xJw^viV VL ^^^ss^^ 
19 uu woBte w fawitue '^ 
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DECIMAL FRACTIONS. 

200. There are two kinds of Fractions : Common Frac- 
tions and Decimal Fractions, 

A Common Fraction is one in which the unit is divided 
into any numher of equal parts. 

A Decimal fraction is one in which the unit is divided ac- 
cording to the scaie of tens, 

201. If the unit 1 be divided into 10 equal parts, the parts 
ure called tenths. 

If the unit 1 be divided into one hundred equal parts, the 
parts are called hundredths. 

If the unit 1 be divided into one thousand equal parts, the 
parts are called thotcsandtfis, and we have similar expressions 
JOT the parts, when the unit is iurther divided according to ihe 
scale of tens. 

These fractions may be written thus : 

Four-tenths, 
Six-tenths, - - 

Forty-five hundredths, 
125 thousandths, 
1047 ten thousandths, 

From which we see, that in each case the denominator 
indicates the fractional unit ; that is, determines whether the 
parts are tenths, hundredths, thousandths, dzc. 

202. The denominators of decimal fractions are seldom 
set down. The fractions are usually expressed by means of 
a period, placed at thb left of the numerator: 

Thus, 1^. . is written - - .4 

1^ ..... .45 

T^fife .126 

tV^ - - ■ - - .1047 ^ 

200. How many kinds of fractions are there 1 What are they I 

What is a common fraction 1 What is a decimal fraction ? ' ' > 

SOI. When the unit 1 is divided into 10 equal parts, what is' «ac|i 

psut called ? What is each part called when it is divided into 100 eq&al 

parts ? When into 1000 1 Into 10,000, ^.\ Uow «i^ ^vnmol fipo^ 

iit^Mg ihrutetil Whet giv«t deBoiuiiiul\viu\.o\\i« ttvi^CvMx^ 



•A- 
A- 

1066* 
1047 
16666- 
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This method of writing decimal fractions is a mere lan- 
guage, and is used to avoid writing the denominators. The 
denominator, however, of every decimal fraction is always 
understood : 

It is the unit 1 with as many ciphers annexed as there 
are places' of Jiff ures in the decimal. 

The place next to the decimal point, is called the place 
of tetUliH^ and its unit is 1 tenth. The next place, to the 
right, is the place of hundredths, and its unit is 1 hundredth ; 
the next is the place of thousandths, and its unit is 1 thous- 
andth ; and similarly for places still to the right. 

DECIMAL NUMERATION TABLE. 



I 



•If 

A 

.5 4 
.0 6 4 
.6 7 6 
.0 12 
.0 7 
.0 4 



§1 

CD ■** 



HI 



A 






§^ 



4 

34 
65 
36 



4 
4 



is read 4 tenths 

t)4 hundredths. 
64 thousandths. 
6754 ten thousandths. 
1234 hundred thousandths. 
7654 millionths. 
43604 ten millionths. 



Note. — Decimal fractions are numerated from left to right ; 
thus, tenths^ hundredths^ thousandths^ &c. 



^^'203. Are the denominators of decimal fractions genorallj set do^n ? 
How are the fractions expressed 1 Is the denominator und«AV^^\ 
ItKat is it 1 What is the place next the decinwA poVnX. ca\\e^\ Nn*\«x 
is its unit 1 Whai is ^/le Jieit place calted 1 "W\ial Va \Xa vltmX'V ^Yis^ 
Ifitbe tbiidnUi&e oaU^ 1 What i^ its unit ^ WYaAi ^«^ «■* ^^'■**^'^* 
maomratsdf 
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203, Write and numerate the following decimals : 

Four tenths, - - .4 

Four hundredths, - - .0 4 

Four thousandths, - .0 4 

Four ten thousandths, • • .0004 

Four hundred ihousandths, - .00004 

Four millionths, - - - .000004 

Four ten millionths, - - .0000004. 

Here we see, that the same figure expresses diflerent deci- 
n* *1 units, according to the place wliich it occupies : therefore. 

The value of the uniu in the different places, in 'passing 
from tlie left to the right, diminishes ojccording to the scale 
of tens. • 

Hence, ten of the units in any place, are equal to one unit in 
the place next to the lefl ; that is, ten ihousandths make one 
hundredth, ten hundredths make one-tenth, and ten-tenths, 
the unit 1. 

This scale of increase, from the right hand towards the 
left, is the same as that in whole numbers ; therefore. 

Whole ntimbers and decimal fractions may be united by 
placing tJie decimal point bettveen them : thus, 

Whole numbers. Decimals. 



i ^i .1 



I 



a « -2 ^ 



SigglgSglglggig 

8363064 1. 478976 

A number composed partly of a whole number and partly 
of a, dmhmxi, i& called a wtxecZ nwnher. 
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RULE FOR WRITING DECIMALS. 

Write the decimal as if it were a whole number^ p^fi^' 
ing as many ciphers as are necessary to make it of the 
required defwmination. 

RULE FOR READING. DECIMALS. 

Read the decimal a^ though it were a whole number^ 
Vjdding the denomination indicated by the lowest deciTnal 
unit, 

BXAMFLES. * 

Write the following numbers, decimally : 
(1.) (2.) (3.) (4.) (6.) 

3 1^ 17 32 165 



10| 1000 10000 100 10000 

(6.) (7) . (8) (9) tlO.) 

^Qjh' l^YTftnj. 16tJ^. ^iVA. lOW- 
Wnte the following numbers in figures, and then numerate 
them. 

1. Forty-one, and three-tenths. 

2. Sixteen, and three millionths, 

3. Five, and nine hundredths, 

4. Sixty-five, and fifteen thousandths, 
6. Eighty, and three millionths. 

6. Two, and three hundred millionths 

7. Four hundred, and ninety-two thousandths. 

8. Three thousand, and twenty-one ten thousandths. ^ 

9. Forty-seven, and twenty-one hundred thousandths, 

10. Fifteen hundred, and three millionths. 

11. Thirty-nin0, and six hundred and forty thousandths. 

12. Three thousand, eight hundred and forty millionths. 

13. Six hundred and fifty thousandths. 

203. Does the value of the unit of a fisure depend upon the place 
which it occupies 1 How does the value change from the left towards 
the right 1 What do ten units of any one place make 1 How do the 
units of the places increase from the right towards the left \ U.c>^ xfia:^ 
whole numbers be joined with decimals 1 'W\iaX Va «vss^ ^ \s5«ssto«v 
called] Give the juJe for writing decimal fx«fi^vKi»- ^Vi^ ^2b» 'R^^^ 
iwr restdhig decimal hucUotiB. 

7 
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rJNITED STATES MONEY. 

804. The denomiirations of United States Money cprrespond 
fo the decimal division, if we regard 1 dollar as the unit. 

For, the dimes are tenths of the dollar, the cents are hni^ 
dredths of the dollar, and the mills, being tentlts of the csni^ 
re thousandths of the dollar. 

EXAMPLES. 

1. Express $39 and 39 cents and 7 mills, decimaQv* 
2; Express $12 and 3 mills, decimally. 

3. Express $147 and 4 cents, decimally. 

4. Express $148 4 mills, decimally. 

5. Express $4 6 mills, decimally. 

6.. Express $9 6 cents 9 mills, decimally. 
7. Express $10 13 cents 2 mills, decimally. 

ANNEXING AND PREFIXING CIPHERS. 

205. Annexing a cipher is placing it on the right of a 
number. 

If a cipher is annexed to a decimal it makes one more dedr 
nud place, and therefore, a cipher must sdso he annexed to the 
denominator (Art 202). 

The numerator and denominator will therefore haye been 
multiplied by the same number, and consequently the value 
of the fraction will not be changed (Art. 161) : hence. 

Annexing ciphers to a decimal fraction does not alter it^ 
valtte. 

We may take as an example, .3=^. 

If we annex a cipher to the numerator, we must, at tlie 
same time, annex one to the denominator, which gives, 

^ 204. If the denominations of Federal Money be expressed decimally, 
what is the unit 1 What part of a dollar is 1 dime 1 What part of a 
(lime is a cent 1 What part of a cent is a mill 1 What part of a dollar 
is 1 cent 1 1 milH 

205, When is a cipher annexed to a number 1 Do the annexmg 

jf ciphers to a decimal alter its value ? Why noti Whflt do tbrea 

tenths become by annexing a cipher 1 What by annexing two ciphtirg t 

Three ciphers 1 What do 8 tenlUs becomft b^ annexing a mpber 1 Jfcp 

itna^tiu^ two cifAicm t 13y aimex\i\|i ^©e ci\{b!cw^ 
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^ = ^ sr .30 by annexing one cipher, 
.3 = ^'^^y% = .300 by annexing two ciphers, 
If a decimal point be placed on the right of an integral 

number, and ciphers be then annexed, the value will not be 

changed : thus, 5 = 5.0 =5.00 = 5.000, &c. 

206. Prefixing a cipher is placing it on the left of a 
nnmber. 

If ciphers are prefixed to the numerator of a decimal frac- 
tion, the same number of ciphers must be annexed to the 
denominator. Now, the numerator will remain unchanged 
while the denominator will be increased ten times for every 
cipher annexed ; and hence, the value of the fraction will be 
diminished ten times for every cipher prefixed to the nume- 
rator (Art. 160). t 

Prefiodng ciphers to a decimal f 7 action diminishes it& 
polite ten times for every cipher prefaced. 

Take, for example, the fraction .2=^. 
.2 becomes ^^ = .02 by prefixing one cipher, 
.2 becomes t%% = .002 by prefixing two ciphers, 
.2 becomes \^qq(^ = .0002 by prefixing three ciphers : 

in which the fraction is diminished ten times for every cipher 

prefixed. 

ADDITION OF decimals: 

207. It must be remembered, that only units of the same 
kind can be added together. Therefore, in setting down 
decimal rnmbers for addition, figures expressing the same 
unit must be placed in the same column. 

206. When is a cipher prefixed to a number 1 When prefixed to 
decimal, does it increase the numerator 1 Does it increase the denomi- 
uator ? What effect then has it on the value of the fraction ? What 
do .2 become by prefixm^ a cipher 1 By prefixing two ciphers ? By 
prefixing three 1 What do .07 become by prefixing a cipher T By pro- 
fixing two 1 By prefixing three 1 By prefixing four 1 

207. What parts of unity may be added together 1 How do you set 
down the numbers for addition ? How will the decimal ^irtV^ i?2\>. 
How do you then add 1 How many dcciuuil pUces ^v> tjvsm v^vmX 'jSX Xa^^ 
(lie sum ^ 
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The addition of decimals is then made in the same manna 
as that of whole numbers. 

I. Find the sum of 37.04, 704.3, and .0376. 

OPERATION. 

Place the decimal points in the same column: 37.04 

this brings units of the same value in the same 704.3 
ooliumn : then add as in whole numbers : hence, .0376 

741.3776 
Rule. — I. Set dovm the niumbers to he added so that 
figures of the same unit value shaU stand in the same 
coltumn, 

II. Add as in simple numbers^ and point off in the sum^ 
ffWi the right hand^ as many plaices for decimals as are eqital 
to the greatest numher of places in any of the numbers added. 

Proof.— ^The same as in simple numbers. 

EXAMPLES. 

1. Add 4.035, 763.196, 445.3741, and 91.3754 togethcR 

2. Add 365.103113, .76012, 1.34976, .3549, and 61.11 
together. 

3. 67.407+ 97.004+4+.6+.06-h .3 

4. .0007+1.0436+.4-f-.05+.047 

5. .0049+47 .0426-f37.0410-f 360.0039. 

6. What is the sum of 27, 14, 49, 126, 999, .469, and 
.86141 

7. Add 15, 100, 67, 1, 5, 33, .467, and 24.6 together. 

8. What is the sum of 99, 99, 31, .25, 60.102, .29^ and 
100.347 ? 

9. Add together .7509, .0074, 69.8408, and .6109. 

10. Required the sum of twenty-nine and 3 tenths, four 
hundred and sixty-five, and two hundred and twenty-one 

• thousandths. 

11. Required the sum of two hundred dollarB one dime^ 
three cents and 9 mills, four hundred and forty dollars nine' 
mills, and one dollar one dime and one mill. 

12. What JB the sum of one-tenth, one hundredth^ and one 
itoumuult}i ? 
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13. What is the sum of 4, and 6 ten-thousandths 1 

14. Required, in dollars and decimals, the sum of one dollai 
one dime one cent one mill, six dollars three mills, four dol- 
lars eight cents, nine dollars six mills, one hundred dollars six 
dimes, nine dimes one mill, and eight dollars six cents. 

15. What is the sum of 4 dollars 6 cents, 9 dpllars 3 mills, 
14 dollars 3 dimes 9 cents 1 mill, 104 dollars 9 dimes 9 cents 
9 mills, 999 dollars 9 dimes 1 mill, 4 mills, 6 mills, and 1 
mill? 

16. If you sell one piece of cloth for $4,25, another fox 
$5,075, and another for $7,0025, how much do you get fox 
all? 

17. What is the amount of $151,7, $70,602, $4,06, and 
$807,26591 

18. A man received at one time $13,25 ; at another $8,4 ; 
at another $23,051 ; at another $6 ; and at another $0,75 : 
how much did he receive in all ? 

• 19. Find the sum of twenty-five hundredths, three hundred 
and sixty-five thousandths, six tenths, and nine millionths. 

20. What is the sum of twenty-three millions and ten, one 
thousand, four hundred thousandths, twenty-seven, nineteen 
millionths, seven and five tenths ? 

21. What is the sum of six millionths, four ten-thousandths, 
19 hundred thousandths, sixteen hundredths, and four tenthc? 

22. If a piece of cloth cost four dollars and six mills, eight 
pounds of cofiee twenty-six cents, and a pieee of muslin three 
dollars seven dimes and twelve mills, what will be the cost 
of them all ? 

23. If a yoke of oxen cost one hundred dollars nine dimes 
and nine mills, a pair of horses two hundred and fifty dollars 
five dime% and fifteen mills, and a sleigh sixty-five dollars 
eleven dimes and thirty-nine mills, what will be their entire 
cost? 

24. Find the sum of the following numbers : Sixty-nine 
thousand and sixty-nine thousandths, forty-seven himdred and 
forty-seven thousandths, eighty-five and eighty-five bswir 
dredths, six hundred and forty-nine wai^L «aL "^oxav^xft^ *si^ 
iurty-iiiue tcn-tLou£aiidtlig ? 
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SUBTRACTION OF DECIMALS. 

208. Subtraction of Decimal Fractions is the operation of 
finding the difierence between two decimal numbers. 

I. From 3.275 to take .0879. 

Note. — In this example a cipher is annexed opkratiow 

to the minuend to make the number of decimal 3.2750 

places equal to the number in the subtrahend. This .0879 

does not alter the value of the minuend (Art. 205) : o ^gyj 
henoG, 

Rule. — I. Write the less number under the greater^ so thai 
figures of the same unit value shall fall in the same column, 

II. Subtract as in simple numbers, and point off the ded- 
mal places in the remai^ider, as in addition. 

Proof. — Same as in simple numbere. 

EXAMPLES. 

1. From 3295 take .0879. 
' 2.- From 291.10001 take 41.375. 

3. From 10.000001 take .111111. 

4. From. 396 take 8 ten-thousandths. 

5. From 1 take one thousandth. 

6. From 6378 take one-tenth. 

7. From 365.0075 take 3 millionths. 

8. From 21.004 take 97 ten-thousandths. 

9. From 260.4709 take 47 ten-millionths, 

10. From 10.0302 take 19 millionths. 

11. From 2.01 take 6 ten-thousandths. 

12. From thirty-five thousands take thirty-five thousandths. 

13. From 4262.0246 take 23.41653. 

•14. From 346.523120 take 219.691245943. * 
16. From 64.075 take .195326. 

16. What is the difierence between 107 and .0007 V 

17. What is the difierence between i.5 and .3736 ? 

18. From 96.71 take 96.709. 

2(^. What IB subtraction of decimal fractions 1 How do you set down^ 
ibe numbers for «ubtraction 1 How do 'SQRi\.\i«u «ubtTucl ^ How inanv 
declnjul pJcecf cl<» vtHi point olf \n \\\e Teu\;AudaT'^ 
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MULTIPLICATION OF DECIMAL FRACTIONS. 
209. To multiply one decimal by another. 
1. Multiply 3.05 by 4.102. 

OPERATTON. 

ANA.r.Tsis. — If we change both factors to vul- -y-SI- = 3.0c 

gar fractions, the product of the numerator will 41$J~4 iQi 

be the same as that of the decimal numbers, and Tooo j_ — 
the number of decimal places mil be equal to the OK 

number of ciphers in the two devwrninators : 305 

hence, ' 12 20 

12.5111( 

Rule. — Multiply as in simple numbers^ and point off ii 
(Tie product, from the right hand, as many figures for decimal 
as there are decimal places in both factors; and if there h 
not so many in the product, supply the dejkienqf by prefixing 
ciphers, 

EXAMPLES. 

1. Multiply 3.049 by .012. 

2. Multiply 365.491 by .001. 

3. Multiply 496.0135 by 1.496. 

4. Multiply one and one millionth by one thousandth. 

5. Multiply one hundred and forty-seven millionths by on 
millionth. 

6. Multiply three hundred, and twenty-seven hundredth 
by 31. 

-. Multiply 31.00467 by 10.03962. 

8. "What is the product of five-tenths by five-tenths ? 

9. "What is the product of five-tenths by five-thousandths ? 

10. Multiply 596.04 by 0.00004. 

11. Multiply 38049.079 by 0.00008. 

12. What will 6.29 weeks' board come to at 2,75 dollai 
per week ? 

13. What will 61 pounds of sugar come to at $0,234 pc 
poimd 1 

209. After multiplying, how many dedma\ \k\Ace« tt^ ^wv\«v!pX 
in the product ? When there are not bo man^ 'm xVe YtQAM*:^^ ^Xa 
ffoa rh f Oime the mh iiir thid ninUttAv^^^^ \:tr>()iriB\nd^ 
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14. If 12.836 dollars are paid for one barrel of flour, wliat 
will .354 barrels cost ? 

15. What are the contents of a board, .06 feet long and .06 
wide? 

U6. Multiply 49000 by .0049. 

17. Bought 1234 oranges for 4.6 cents apiece : how much 
did they cost ? 

18. What will 375.6 pounds of coffee cost at .125 dollars 
per pound 1 

19. If I buy 36.251 pounds of indigo at $0,029 per pound, 
what will it come to 1 

20. Multiply $89.3421001 by .0000028. 

21. Multiply $341.45 by .007. 

22. What are the contents of a lot which is .004 miles long 
and .004 miles wide ? 

23. Multiply .007853 by .035. 

24. What is the product of $26.000375 multiplied by 
.00007 ? 

CONTRACTIONS. 

210. When a decimal number is to be multiplied by 10, 
100, 1000, &c., the multiplication may be made by removing 
the decimal point as many places to the right hand as there 
are ciphers in the multiplier, and' if there be not so many 
figures on the right of the decimal point, supply the deficiency 
by annexing ciphers. 



Thus, 6.79 multiplied by 



10 

100 

1000 

10000 

100000 



67.9 

679. 

6790. 

67900. 

679000. 



Also, 370.036 multiplied by 



10 

100 

1000 

aOtDOO 

100000 



3700.36 
37003.6 
370036. 
3700360. 
37003600. 



210. How do you multiply a decimal number by 10, 100, 1000, Ac. 1 
(f tbent are not zm many deomal figuxeft as there are ciphers in tUe 
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DIVISION OF DECIMAL FRACTIONS. 

211. Division of Diecimal Fractions is similar to that 
simple numbers. 

^ 1. Lot it be reqmred to divide 1.38483 by 60.21. 

Analysis . — The dividend must be equal operation . 

to the product of -the divisor and quotient, 60.21)1.38483(21 
(Art. 61); and hence must Contain as 1.2042 

many decimal places as both of them ; — 1806^ 

therefore, , \ma^ 

There must he as many decimal places in 

the quotient as the decimal places in the divi- Ans. .023 

*dena exceed those in the divisor : hence, 

Rule. — Divide as in simple numbers^ and point off in t 
quotient^ from, the right liandy as many places for decimals i 
the decimal places in ike dividend exceed those in the divisor 
and if there are not so manyy supply the deficiency by prefi 
ing ciphers, 

EXAMPLES. 



4. Divide .010001 by .01 

5. Divide 8.2470 by .002 

6. Divide 94.0056 by .08 



1. Divide 2.3421 by 2.11. 

2. Divide 12.82561 by 3.01. 

3. Divide 33.66431 by 1.01. 

7. What is the quotient of 37.57602, divided by 3 ; by .^ 
by .03 ; by .003 ; by .0003 ? 

8. What is the quotient of 129.75896, divided by 8 ; 1 
.08 ; by .008 ; by .0008 ; by .000081 

9. What is the quotient of 187.29900, divided by 9; 1 
.9 ; by .09 ; by .009 ; by .0009 ; by .00009 ? 

10. What is the quotient of 764.2043244, divided by ( 
by .06 ; by .006 ; by .0006 ; by .00006 ; by .000006 % 

Note. — 1. When there are more decimal places in the divii 
than in the dividend, annex ciphers to the dividend and make t 
decimal places equal; all the figures of the quotient will then 
whole numbers. 

211. How does the number of decimal places in the dividend co 
pare with thai in the divisor and quotient 1 How do you determi 
the number of decimal places hi the quotient 1 If l.\\^ i\Nva.cyL ^'swN.- 
four places and the dividend six, how man^ \tv V^v'fe <^o^SKo^^ ^ 
divisor contains three places and the div\den*\ ^n^^^Wn xoacccj 
guatieut f Give the rule fijr the divisluu o( dcc\ii\>A%. 
13 
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EXAMPLES. 



1. Divide 4397.4 by 3.49. 



Note. — We annex one to 
tlie dividei>d. Had it contained 
no decimal place we should 
havi: nnuexed two. 



OPERATION. 

3.49)4397.40(1260 
349 
907 
698 



2094 
2094 



Ans. 1260. 



2 D;vide 2194.02194 by .100001. 

3. Divide 9811.0047 by .325947. 

4. Divide .1 by .0001. | 5. Divide 10 by .16. 

6. Divide 6 by .6 ; by .06 ; by .006 ; by .2 ; by .3 ; by 
by .003 ; by .5 ; by .05 ; by .005. 

Note. — 2. When it is necessary to continue the division farther 
than the figures of the dividend will allow, we annex ciphers, and 
consider them as decimal places of the dividend. 

When the division does not terminate, we annex the plus sicrn 
to show that it may be continued : thus .2 divided by .3 =.6664-* 



EXAMPLES^ 



1. Divide 4.25 by 1.25. 

Analysts. — In this example we annex one 0, 
and then the decimal places in the dividend will 
exceed those in the divisor by 1. 



2. Divide .2 by .6. 

3. Divide 37.4 by 4.5. 



OPERATION. 

1.25)4.25(3.4 
3.75 

"~500 
500 

AnsTSA. 

4. Divide 586.4 by 375. 

5. Divide 94.0369 by 81.032. 



Note. — 3. When any decimal number is to be divided by 10, 
100, 1000, &c., the division is made by removing ilie decimul 
point as many jtlaces to the left as there are O's in the divisor ; and 
if. there be not 60 many figures on the left of the decimal puint, 
tlie deficiency is supj-iied by prefixing ciphers. 



27.69 divided by 



I 



10 1 


r 2.769 


100 


.2769 


1000 \ ' 


-\ .^'iil^Slk 


10000 \ 


V .oci^n^^ 



642.89 divided by 
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10 1 
100 




r 64.289 
6.4289 


1000 


► :rr ^ 


.64289 


10000 




.064289 


100000 




.0064289 



lOS 



QUESTIONS IN THE rRECEDING RULES. 

1. If I divide .6 dollars among 94 men, how much will 
dkch leceive I 

2. I gave 28 dollars to 267 persons : how much apiece 1 

3. Divide 6.35 by .425. 

4. What is the quotient of $36.2678 divided by 2.25 ? 

5. Divide a dollar into 12 equal parts. 

6. Divide .25 of 3.26 into .034 of 3.04 equal parts. 

7. How many times will .35 of 35 be contained in .024 
of 24 ? 

8. At .75 dollars a bushel, how many bushels of rye can 
be bought for 141 dollars'? 

9. Bought 12 and 15 thousandths bushels of potatoes for 
33 hundredths dollars a bushel, and paid in oats at 22 hun- 
dredths of a dollar a bushel : how many bushels of oats did it 
take? 

10. Bought 53.1 yards of cloth for 42 dollars : how much 
was it a yard ? 

11. Divide 125 by .1045. 

12. Divide one millionth by one billionth. 

13. A merchant sold 4 parcels of cloth, the first contained 
1 27 and 3 thousandths yards ; the 2d, 6 and 3 tenths yards ; 
the 3d, 4 and one hundredth yards ; the 4th, 90 and one 
millionth yards : how many yards did he sell in all ? 

14. A merchant buys three chests of tea, the first contains 
60 and one thousandth pounds ; the second, 39 and one ten * 
thousandth pounds ; the third, 26 and one tenth pounds : how 
much did he buy in all ? 

Note. — 1. If there are more decimal places in the divisor than in thf 
dividend, what do you do 1 What will the figures of the quotient ther 
bcl 

2. How do you continue the division after you VvaNe\iio\x^V ^^^^^ "^ 
the figures of the dividend ? What sign, do yoM ^\ac.e ^IVit >>Q» <a^<^ 
tient I What does it show 1 

a. How do you divide a decimal fraction b^ ^^i ^^^' \W», ^«-^ 
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15. What- is the sum of $20 and three hundredths ; 84 
and one-tenth, $6 and one thousandth, and $18 and one 
hundredth 1 

16. A puts in trade $504,342 ; B puts in $350.1965 ; C 
puts in $100.11; D puts in $99,334; and E puts in 
$9001.32 : what is the whole amount put in 1 

17. B has $936, and A has $1, 3 dimes and 1 mill : how 
much more money has B than A ? 

18. A merchant buys 37.5 yards of cloth, at one dollat 
twenty-five cents per yard : how much does the whole 
come to ? 

19. If 12 men had each $339 one dime 9 cents and 3 
mills, what would be the total amount of their money ? 

20. A farmer sells to a merchant 13.12 cords of wood at 
$4,25 per cord, and 13 bushel^ of wheat at $1,06 per bushel : 
he is to take in payment 13 yards of broadcloth at $4,07 per 
yard, and the remainder in cash : how much money did he 
receive ? 

21. If one man can remove 5.91 cubic yards of earth in a 
day, how much could nineteen men remove ? 

"22. What is the cost of 8.3 yards of cloth at $5,47 per 
yard ? 

23. If a man earns one dollar and one mill per day, how 
much will he earn in a year of 313 working days ? 

24. What will be the cost of 375 thousandths of a cord of 
woo<], at $2 per cord 1 

25. A man leaves an estate of $1473*194 to be equally 
divided among 12 heirs : what is each one's portion ? 

26. If flour is $9,25 a barrel, how many barrels can I buy 
for $1637,25 ? 

27. Bought 26 yards of clotli at $4,37J a yard, and paid 
^or it in flour at $7,25 a barrel : how much flour will pay 

for the cloth? 

28. How much molasse* at 22J cents a gallon must be 
given for 46 bushels of oats at 45 cents a bushel ? 

29. How many days work at $1,25 a day must be given 
for 6 cords of wood, worth $4,12|^ a cord ? 

30. What will 36.48 yards of cloth cost, if 14.25 yards 
cost $21,3751 

3J. If you can buy 13.25Z6. of <iofte^ibt %^,'5Q,lvow much 
can you buy for $325,60 ] 
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212. To change a common to a decimai fraction. 

The value of a fraction is the quotient of the numerator, 
ilivided by the denominator (Art 148). 

1. Reduce f to a decimal 

If we place a decimal point after the 5, and then opkration* 

write any number of O's, after it, the value of the 8)5.000 

numerator will not be changed (Art. 205). — gK< 

If, then, we divide by the denominator, the quo^ 
ticnt will be the decimal number : hence, 

Rule. — Annex decimal ciphers to the nwrneroOm^ and 
then divide hy the denominator, pointing offoi in division 
rfdecimcds. 

EXAMPLES. 

1. Reduce f|f to its equivalent decimal. 

OPERATION. 

125)635(5.08 
We here use two ciphers, and therefore point g25 

off two decimal places in the quotient. — 

1000 

Reduce the following fractions to decimals : 

10. Reduce ^ to a decimal. 



1. Reduce |- to a decimal. 

2. Reduce ||- to a decimal. 

3. Reduce ^ to a decimal. 

4. Reduce J and y^^. 

5. Reduce :^, ||, and y^. 

6. Reduce ^ and |/^^ . 

7 "RpHnpp 314957123 

/ iteauce ^^xoTsTWgJ* 

8 Reduce t 137& 3265 
o. xteauce ^, ffjigy 4fji. 

9. Reduce ^ to a decimal 



11. Reduce ^. 

12. Reduce^. 

13. Reduce .^^, 

14. Reduce ^Htj. 

15. Reduce |^|^ , 

16. Reduce ^^. 

17. Reduce y^l^. 

18. Reduce .^V 



213. A decimal fraction may be changed to the form of a 
vulgar fraction by simply writing its denominator (Art. 202V 

919. How doyaa change a vulgar to & decVmaV ll«JC^alOT\^ . .^ 

tlJ How do you change a decunal to U\e ionu ot iw n\2\vl>^ \s»s\va«^ 
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EXAMPLES. 

1. What vulgar fraction is equal to .04 ? 

2. "What vu'gar fraclaon is equal to 3.067 ? ' 

3. What vulgar fraction is equal to 8.275 1 

4. What vulgar fraction is equal to .00049 1 

DENOMINATE DECIMALS 
• 

214. A denominate decimal is one in which the un;t of the 
fraction is a denominate number. Thus, .5 of a pound, .6 of a 
shilling, .7 of a yard, 62c. ^ are denominate decimals, in which 
the units are 1 pound, 1 shilling, 1 yard. 

OASE I. 

216. To change a denominate number to a denominate 
dedmaL 

1. Change 9^^. to the decimal of a £. 

Analysis.— The denominate unit of the frao- operation. 

tion is l£=240d. Then divide 9rf. by 240: 240rf.=£l 

the quotient, .0375 of a pound is the value of 240)9(.037d 

9rf. in the decimal of a £ : hence, ^^^ £^0375 

Rule. — Reduce the unit of the required fraction to the unit 
of the given denominate number^ and then divide (he denomi- 
nate nutnber by the result^ and the quotient vnll be the decimal, 

EXAMPLES. , 

1. Reduce 7 drams to the djecimal of a Ih. avoirdupois. 

2. Reduce 26tf. to the decimal "of a £. 

3. Reduce .056 poles to the decimal of an acre. 

4. Reduce 14 minutes to the decimal of a day. 

5. Reduce 21 pints to the decimal of a peck. 

6. Reduce 3 hours to the decimal of a day. 

7. Reduce 375678 feet to the decimal of a mile. 

8. Reduce 36 yards to the decimal of a rod. 

9. Reduce .5 quarts to the decimal of a barrel. 

10. Reduce .7 of an ounce, avoirdupois, to the decm[iai of a 
h andred. 

2J4. What 18 a denominate decimal 7 
^J5, How do you change a denookmale i«iiDh«T to a desuimiiiato 
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OASS H. 

216. To find live value qfa decimal in integers of a lesh 
denomination. 

I. Find the value of .890625 bushels. 

OPERATION. 

690625 
Analysis — Multiplying the decimal by 4, (since 4 * . 

pecks make a bushel), we have 3.5^25 pecks. Mul- 

tiplying the new decimal by 8, (since 8 quarts make 3.562500 

a peck), we have 4.5 quarts. Then, multiplying 6 

this last decimal by 2, (since 2 pints make a quart), 4 5000O0 

we have 1 pint : hence, ' 2 

Ans. SpL 4qts. Ipt. 1.000000 

RxjLE.-^L Midtiply the decimal by that num/ber which 
will reduce it to the next less denomination^ pointing off as 
in multiplication of decinud Jractions. 

II . Multiply the decimal part of the prodiict a* before ; and 
so continue to do until the dednud is reduced to the required 
denoniinatione. The integers at the left form the answer 

EXAMPLES. 

1. What is the value of .002084Z6. Troy? 
• 2. What is the value of .625 of a cwt. % 

3. What is the value of .625 of a gallon 1 

4. What is the value of £.3375 % 

5. What is the value of .3375 of a ton ? 

6. What is the value of .05 of an acre ? 

7. What is the value of .875 pipes of wine % 

8. What is the value of .125 hogsheads of heart 

9. What is the value of .375 of a year of 365 days ! 

10. What is the value of .085 of a £ ? 

11. What is the value of .86 of a cwU % 

12. From .82 of a day take .32 of an hour. 

13. What is the value of 1.089 miles? 

14. What is the value of .09375 of a pound, avoirdupoifi ? 

15. What is the value of .28493 of a year of 3.65 days ? 

16. What is the value of £1.046? 

17. What is the value of £1.88 ? 

216. How do you iind the value of a decunsA \3\ m\A%c£tA ^ ^ 
deoouuaatian ? 
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0A8B m. 



217. To reduce a convpawnd denominate number to a 
decimal or mixed number. 

1. Reduce JCI 4^. 9^, to the decimal of a £. 

AiTALTais.— -Reducing the j^. to a decimal operatiom, 

(Art. 215), and annexing the result to the 9<i., s^ __ y< j' 

«re have 9.75(i. Dividing 9.76rf. by 12, (since oL/ — g ikj, 
12 pence =l5.), and annexing the quotient to j«. — • ./'^o. 

the 45. we have 4.8125*. Then, dividing by 20 12^9.75^ 

(since 20j.=jB1,) and annexing the quotient 9C\\a ft 1 255 
to the £1, we have £1.240625: ^ 

Ans. £1 4«. 9fd:.=1.240625X. 

Rule. — Divide the lowest denomdnation by as many units 
as m>ake a unit of the next higher, and annex the quotient 
as a decimal to that higher : then divide as before, and so 
C09itimce to do, until the decimal is reduced to the required^ 
denomiriaXion. 

EXAMPLES. 

1. Reduce 4twk. 6da. 5hr, 30m. 45s. to the denomination 
of a week. 

2. Reduce 2lb. 5oz, \2pwU 16gr., to the denomination of a 
pound. 

3. Reduce 3 feet 9 inches to the denomination of yards. 

4. Reduce lib. 12dr., avoirdupois, to the denomination of 
pounds. 

6. Reduce 5 leagues 2 furlongs to the denomination of 
leagues. 

6. Reduce 4bu, Zpk. Aqt, IpL to the denomination of 
bushels. 

7. Reduce 6oz. l^pwt. I2gr. to the decimal of a poimd. 

8. Reduce 15cwt. 3qr. 2jffe. to the decimal of a ton. 

9. Reduce 5 A. ZR. 21sq. rd. to the denomination of acres. 

10. Reduce 11 pounds to the decimal of a ton. 

11. Reduce Zda. 12|scc. to the decimal of a week. 

12. Reduce 146w. 3\qt. to the decimal of a chaldron. 

13. Reduce Im. Ifur. Ir. to the denomination of miles. 

917. How do you reduce a oompoond denominate number to a 
decixaaJ? 
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ANALYSIS. 

218. A.n analysis of a proposition h an exaraination of its 
separate parts, and their connections with each other. 

The solution of a question, by analysis, consists in an exami- 
nation of its elements and of the relations which exist between 
these elements. We determine the elements and the rela- 
tions which exist between them, in each case, by examining 
the nature of the question. 

In analyzing, we reason from a given number to its unit, 
and then from this unit to the required number. ^ 

EXAMPLES. 

1. If 9 bushels of wheat cost 18 dollars, what will 27 
bushels cost ? 

Analysis. — One bushel of wheat will cost one ninth as much sh 
9 bushels. Since 9 bushels cost 18 dollars, 1 bushel will cost ^ 
of 18 dollars, or 2 dollars ; 27 bushels will cost 27 times as much 
as 1 bushel: that is, 27 times ^ of 18 dollars, or 54 dollars: 
therefore, if 9 bushels of wheat cost 18 dollars, 27 bushels will 
cost 54 dollars. 

OPERATION. 



YX^Xyi=$54; Or, 







18 « 
54 Ans, 



Note. — 1. We indicate the operations to be performed, and 
then cancel the equal factors (Art. 141). 

219* Although the currency of the United States is ex- 
pressed in dollars cents and mills, still in most of the States 
the dollar (always valued at 100 cents), is reckoned iu shil- 
lings and pence ; thus, 

In the New England States, in Indiana, Illinois, Missouri, Vir- 
ginia, Kentucky, Tennessee, Blississippi and Texas, the dollar is 
reckoned at 6 shillings : In New York, Ohio and Michigan, at 8 
shillings : In New Jersey, Pennsylvania, Delaware and Mary- 
land, at 75. 6d: In South Carolina, and Georgia, at 45. Sd.i In 
Canada and Nova Scotia, at 5 shillings. 

218. What is an analysis 1 In what does the soVuXVoju. q1 ^ Qjvv^'ecC>ss^ 
by analysis consist 1 How do wedetennme \]b» €>\«naKa\» 'wx^ ^Sasa 
talAiioas 1 Haw do wo r«asun in analyzixift ^ 



ao2 
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NoTE.-^Inmanyof the States the retail price of articles is given 
in shillings and pence, and the result, or cost, required in dollars 
and cents. 

2. What will 12 yards of cloth cost, at 5 shillings a yard, 
New York currency ? 

Analysis. — Since 1 yard cost 5 shillings 12 yards will cost 12 
times 5 shillings, or 60 shillings : and as 8 shillings make 1 dollar, 
New York currency, there will be as many dollars as 8 is contain 
ed times in 60=l7i. 



OPERATION. 



5xl2-T-8=$7,50; Or, 



1^ 

5 



3 



15= V =$7,50. 



$7,50. 



Note. — The fractional part of a dollar may always be reduced 
to cents and mills by annexing two or three ciphers to Ihe nume- 
rator and dividing by the denominator ; or, which is more conve- 
nient in practice, annex the ciphers to the dividend and contiuuo 
the division. 

3. What will he the cost of 56 bushels of oats at 3^. 3d, a 
bitthel. New York currency ? 



OPERATION. 



4 

$ 


13 


4 


91 



4 



H 



Or, 



*0 



13 



91 



22,75. 



$22,75 Ans. 



Note. — ^When the pence is an aliquot part of a shilling the 
price may be reduced to an improper fraction, -which will be the 
multiplier : thus, 3s. 3d.=:3i*.=y5. Or: the shillings and pence 
may be reduced to pence : thus, 35. 3(2.= 39c/., in which case the 
product will be pence, and must be divided by 96, the number of 
pence in 1 dollar : hence, 

220. To find the cost of articles in dollars and cents. 



21 9. In what is the currency of the States expressed 1 lu what is 
tbe currency of the States oflen leclutiedl 
^SO. How do you find the cost of a commodiXY. 
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SOS 



Multiply the commodity by the price and divide the product 
by the value of a dollar reduced to the same denominational 
unit. 

4. What will' 18 yards of satinet cost at Ss. 9d, a yard, 
Pennsylvania currency 1 



OPERATION. 



^4 
1$ 



$9. 



9 



Or, 



00 



$9 Ans. 



Note.— The above rule will apply to the currency in any of 
the States. In the last example the multiplier is 3^. 9d.=3is. 
= ^5. or A5d. The divisor is 7*. 6d.=z7^s.= ^s.=90d. 

6. What will 7^lb. of tea cost at 6». 8d a pound, Ne'w 
England currency ? 





OPERATION. 

<r? L 5 3 . ^ 

^0 ^ Or. ^^^ 




$ 


3 


26 


3 


5>d=V=$».333+ 


$8.333+ ^jw. 



6. What will be the cost of 120yds. of cotton cloth at is, 
5d. a yard, Georgia currency 1 

7. What will be the cost in New York currency ? 

8.. What will be the cost in New England currency ? 

9. What will be the cost of 75 bushels of potatoes at 3^. 
6(i., New York currency ? 

10. What will it cost to build 148 feet of wall at 1«. 8d. 
per foot, N. Y. currency 1 

11. What will a load of wheat, containing 46 J bushels 
come to at lOs. 8d. a bushel, N. Y. currency 1 

1 2. What will 7 yards of Irish linen cost at 3s, id, a yaid, 
Penn. currency? 

13. How many pounds of butter at Is. 4d. «. ^cnxsA wsspX 
he given for 12 gallonB of molasses at 28. M. a ^\)XVo\0. 
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OPERATION. 
12 2 12 p 

^ l_ ^'> ["2416. 

24/6. 
Nora. — The same rule applies in the last example as in tne 
preceding ones, except that the divisor is the price of the article 
received in payment, reduced to the same unit as the price of tne 
article bought; 

14. What will be the cost of 12cwt. of sugar at 9d. per lb. 
N. Y. currency ? 

OPERATION. 

Note. — Reduce the cwts. to Ihs. by ^ 1? 

multiplying by 4 and then by 25. Then ^ ^ 4 

multiply by the price per pound, and 00 25 
then divide by the value of a dollar in 9 

the required currency, reduced, to the n 1925 

same denomination as the price. ' — 



Arts, $112,50 

15. What will he the cost of 9 hogsheads of molasses at Is. 
3c?. per quart, N. E. currency? 

16. How many days work at 7^. 6d. a day must be given 
for 12 bushels of apples at 3s. 9d. a bushel ? 

17. Farmer A exchanged 35 bushels of barley, worth 6^. 
4d,, with farmer B for rye worth 7 shillings a bushel : how 
many bushels of rye did farmer A receive 1 

18. Bought the following bill of goods of Mr. Merchant : 
what did the whole amount to, N. Y. currency 1 



12J yards of cambric 
8 " ribbon 


at Is, 4d, per yard. 
•« 2s. 6d. 


21 " calico 


« Is. 3d. 


6 " alpaca 
4 gallons molasses 


" 6s. 6d. " 

" 35. 6d. per gallon. 


2^ pounds tea 
30 " sugar 


" 65. 6c?. per pound. 



19. If f of a yard of cloth cost $3,20, what will ^f of a 
yard cost 1 

-Analysis. — Since 5 eighths of a yard of cloth costs $3,20, 1 eighth 
of a yard will cost \ of $3,20^ and 1 yard, or 8 eighths, will cost 
S times as much, or f of $B,20 , \| ol a. ^^xdmll coit \{ a« much 
as J yard, or j| of | of S3,*20=tl&4,80. 



OPERATION. 

3 
1?60 1 g^ ♦fit 
SJ,^0X5X7X~=$4,8O. Or, 
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1,60 



^ ^r *4 






$4,80. 

20. If 3f pounds of tea cost 3^ dollars, what will 9 pound 
cost*? 

Note. — Reduce the mixed numbers to improper fractions, and 
then apply the same mode of reasoning as in the preceding ex- 
ample. 

21. What will &J cords of wood cost, if 2| cords cost 7 J 
dollars ? 

22. If 6 men can build a boat in 120 days, how long will 
it take 24 men to build it ? 

Analysis. — Since 6 men can build a boat in 120 days, it will 
take 1 man 6 times 120 days, or 720 days, and 24 men can build 
it in ^ of the time that 1 man will require to build it, or ^ of 6 
times 120, which is 30. 

OPERATION. 



120 x6-~24=30 days. Or, . 

*t4 



m^ 



Arts, 30 days. 

23. If 7 men can dig a ditch in 21 days, how many men 
will be required to dig it in 3 days ? 

24. In what time will 12 horses consume a bin of oats, 
that will last 21 horses 6f ■ wfeeks ? 

. 25. A merchant bought a number of bales of velvet, each 
containing 129|^ yards, at the rate of 7 dollars for 5 yards, 
and sold them at the rate of 1 1 dollars for 7 yards ; and 
gained 200 doUars by the bargain : how many bales were 
there ? 

Analysis. — Since he paid 7 dollars for 5 yards, for 1 yard he 
paid \ of $7 or J of 1 dollar ; and since he received 1 1 dollars for 
7 yards, for 1 yard he received ^ of 11 dollars or ^ of 1 dollar. 
He gained on 1 yard the differencjs between \ and V=A ^^ ^ ^^^' 
lar. Since his whole gain was 200 dollars, he had as many yards 
as the gain on one yard is contained times in b\^ '^XioX^ ^^vsv-» ^^ 
as ^ is contained times in 200. And tJiere ^e-xfe «». xEv%.iKi \>iN«fe 
as J29ff; (the number of yards in one baVe), \b cotv\«:\v\^^ x:vKves. \sx 
ihc wikole number of yardu ^^^ ; w\ucVi gives ^) \i^«^ 
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OPERATION. 

i29J^=2^§i, number of yards in a ba e : 

200-^^s=-r^y whole number of yards : ^00 ...^ 
^^^-r-^^=9 bales. J^[^ 



m 



% 



^^ 
9daZc5. 

26. Suppose a. number of bales of cloth, each containing 
133 J yards, to be bought at the rate of 12 yards for 11 dol- 
lars, and sold at the rate of 8 yards for 7 dollars, and the 
Joss in trade to be $100 : how many bales are there? 

27. If a piece of cloth 9 feet long and 3 feet wide, contain 
3 square yards ; how long must a piece of cloth that is 2| 
feet wide be, to contain the same number of yards ] 

28. A can mow an acre of grass in 4 hours, B in 6 hours, 
and C m 8 hours. How many days, working 9 hours a day, 
would they require to mow 39 acres ? 

Analysis. — Since A can mow an acre in 4 hours, B in 6 houTB, 
and C in 8 hours, A can mow \ of an acre, B J of an acre, and 
C J of an acre in 1 hour. Together they can mow i+J+i=i| 
of an acre in 1 hour. And since they can mow 13 twenty-fourths 
of an acre in 1 hour, they'caii mow 1 twenty-fourth of an acre 
in ^ of 1 hour ; and 1 acre, or -j^, in 24 times ^=ii of 1 hour : 
and to mow 39 acres, they will require 39 times ^ J= ^ hours, 
which redu^d to days of 9 hours each, gives 8 days. 

OPERATION. 

8 $ i$ 

|xMx-;=«days.Ox. ;»_^ 
$ Ans, 

29. A can do a piece of work in 4 days, and B can do the 
same in 6 days ; in what time can they both do the work if 
they labor together ? 

30. If 6 men can do a piece of work in 10 days, how long 
will it take 5 men to do it 1 

Analysis — If 6 men can do a piece of work in 10 days, 1 man 

will require 6 times as long, or 60 days to do the same work. 

Five, men will require but one-Mth aa \on^ aa one man, or 60-4-5 



8 days. 
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OPXBATION. 



10 X 6-4-5= 12 days. 



Ans. 



10 2 

6 



12 days. 



31. Three men together can perform a piece of work in 9 
days. A alone can do it in 18 days, £ in 27 days ; in what 
time can C do it alone ? 

32. A and B can build a wall on one side of a square 
piece of ground in 3 days ; A and C in 4 days ; £ and C in 
6 days : what time will they require, working together, to 
complete the wall enclosing the square ? 

33. Three men hire a pasture, for which they pay 66 dol- 
lars. The first puts in 2 horses 3 weeks ; the second 6 horses 
for 2^ weeks ,' the third 9 horses for 1 J weeks : how much 
ought each to pay ? 

Analysis. — The pasturage of 2 horses for 3 weeks, would be the 
same as the pasturage of 1 horse 2 times 3 weeks, or 6 weeks : 
that of six horses 2^ weeks, the same as for 1 horse 6 times 2^ 
weeks, or 15 weeks ; and that of 9 horses 1^ weeks, the same as 
1 horse for 9 times l^ weeks, or 12 weeks. The three persons had 
an equivalent for the pasturage of 1 horse for 6 + 15+12=33 weeks ; 
therefore, the first must pay ^, the second Jf, ahd the tliird 
il of 66 dollars. 

OPERATION. 

3 X2=6; then $G6x^=$12. 1st. 
2^x6 = 15; ^ " $66 X if = $30. 2d. 

4x9=12; « $66xi|=$24, 3d. 

34. Two persons, A and B, enter into partnership, and gain 
$175 A puts in 75 dollars for 4 months, and B puts in iOO 
dollars for 6 months : what is each one's share of the gain ? 

35. Three men engage to build a house for 580 dollars. 
The fir£t one employed 4 hands, the second 5 hands, and the 
third 7 hands. The first man's hands workdH three lirnos as 
many days as the third, and the second maiv «> \\\sl\A^ Wv:^ "^^ 
many days as the third man*8 handa : \iovj yovm^ tom«x ^ss^Oki 
receive ? 



£08 
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36. If 8 studentB spend $192 in 6 months, how much ivill 
12 students spend in 20 months ? 

Analysis. — Since 8 students spend $192, one student will spend 
^ of $192, in 6 months; in 1 month 1 student will spend ^ of \ 
of $192=84. Twelve students will spend, in 1 month, 12 times 
as much as 1 student, and in 20 months they will spend 20 times 
08 much as in 1 month. 



OPXRATION. 



24 



1 1 I^ 20 ^^^^ 



m 



20 



48 



.$960. Asis, 



37. If 6 men can build a wall 80 feet long, 6 feet wide, 
and 4 feet high, in 15 days, in what time can 18 men , build 
one 240 feet long, 8 feet wide, and 6 feet high ? 

Analysis. — Since it takes 6 men 15 days to build a wall, it 
will take 1 man 6 times 15 days, or 90 days, to build the same 
wall. To build a wall 1 foot long, will require -^ as long as to 
build one 80 feet long \ to build one 1 foot wide, \ as long as to 
build one 4 feet wide ; and to build one 1 foot high, \ as long as 
to build one 6 feet high. 18 men can build the same wall in ^ 
of the time that one man can build it : but to build one 240 feel 
long, will take them 240 times as long as ,to build one 1 foot in 
length ; to build one 8 feet wide, 8 times as long as to build one 
1 foot wide, and to build one 6 feet high, 6 times as long as to 
build one 1 foot high. 



15x0 1 1 1 



OPERATION. 

% 2 

;X~-X|xf = 30. 





18 



A71S, 



15 

$ 2 

30 day& 



88. If 96lds. of bread be sufficient to serve 5 men 12 days, 
how many days will Glib, «;Tve \0 mcu.*\ 
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39. If a man travel 220 miles in 10 days, travelling 12 
hours a day, in how many days will he travel 880 miles, 
travelling 16 hours a day? 

40. If a family c^f 12 persons consume a certain quantity 
of provisions in 6 days, how long will the same provisions 
last a family of 8 persons ? 

41. If 9 men pay $135 for 5 weeks' board, how much 
must 8 men pay fdr 4 weeks* board 1 

42. If 10 bushels of wheat are equal to 40 bushels of 
corn, and 28 bushels of com to 56 pounds of butter, and 39 
pounds of butter to 1 cord of wood ; how much wheat is 12 
cords of wood worth ? 

Analysis. — Since 10 bushels of wheat are worth 40 bushels of 
com, 1 bushel of corn is worth ^ of 10 bushels of wheat, or 
J of a bushel ; 28 bushels are* worth 28 times J of a bushel of 
wheat, or T bushels : since 28 bushels of corn, or 7 bushels of 
wheat are worth 56 poimds of butter, 1 pound of butter is worth 
^ of 7=^ of a bushel of wheat, and 39 pounds are worth 39 
times as much as 1 pound, or 39x^=i^ bushels of wheat; and 
since 39 pounds of butter, or ^ bushels of wheat are worth 1 cord 
' of wood, 12 cords are worth 12 times as much, or 12X ^=58^ 
bushels. 



OPKRATION. 



3 a 

10 1 t$ \ 39 li _,, -2 

1 ^0 1 {50 1 1 ' 

4 2 



a:0 

39 ^ 

Note. — Always commence analyzing from the term which is 
(€ the same name or kind as the required answer. 

43. If 35 women can do as much work as 20 boys, and 
16 boys can do as much as 7 men : how many women can 
do the work of 18 men ? 

44. If 36 shillings in New York are equal to 27 shillings 
in Massachusetts, and 24 shillings in Massachusetts are ec^ual 
to 30 shillings in Pennsylvania, and 45 ftVi\YYm^% m ^ett»s5^- 
vania are equal to 28 shillinga in Greoigva. ; ^ow xcia-^o^^K^ 
Iiuffw m Gaargia are eqtral to 72 rfoillmg* u\ IS^w ^is«Nk^ - 

14 



no PBOKISOUOUB EXAMPLES. 

FBI^MIECUOnS EXAMFLrS IN ANALYSIS. 

1. How many sheep at 4 dollars a head must I give for 6 
cows, worth 12 dollars apiece ? 

2. If 7 yards of cloth cost $49, what will 16 yards cort? 

3. If 36 men can build a house in 16 days, how long will 
it take 12 men to build it 1 

4. If 3 pounds of butter cost 7^ shillings, what will 12 
pounds cost ? 

5. If 5 J bushek of potatoes cost $2|, how much will 12j 
bushels cost ? 

6. How many barrels of apples, worth 12 shiUings a ha.ne\, 
will pay for 16 yards of cloth, worth 9s. 6tf. a yard ? 

7. If 31^ gallons of molasses are worth |9|, what are 5\ 
gallons worth] 

8. What is the value of 24f bushels of com, at 6s. Id, a 
bushel. New York currency ? 

9. How much rye, at 85. Zd, per bushel, must be given 
for 40 gallons of whisky, worth 28, ^d, a gallon? 

10. If it take 44 yards of carpeting, that is IJ yards wide, 
to cover a floor, how many yards of | yards wide, will it 
take to cover the same floor? 

11. If a piece of wall paper, 14 yards long and Ij feet 
wide, will cover a certain piece of wall, how long must an- 
other piece be, that is 2 feet wide, to cover the same wall ? 

12. If 5 men spend $200 in 160 days^how long will $300 
last 12 men at the same rate ? 

13. If 1 acre of land cost J of f of | of $50, what will 3 J 
acres cost ? 

14. Three carpenters can flnish a house in 2 months ; two 
of them can do it ui 2\ months : how long will it take the 
tnird to do it alone 1 

15. Three persons bought 2 barrels of flour for 15 dollars. 
The first one ate from them 2 months, the second 3 months, 
and the third 7 months : how much should each pay ? 

16. What quantity of beer will serve 4 persons 18^ dayp, 
ifdpeiBom drink 7j^ galloua ia 4 d&^ft'l 
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17. IT 9 peiBons use If pounds of tea in a month, how 
much will 10 persons use in a year ? 

18. If ^ of f of a gallon of wine cost f of a dollar, what 
will 51 gaHons cost 1 

19. How many yards of carpeting, If yards wide, will it 
take to cover a floor that is 4f yards wide and 6 and three- 
fillhs yards long ? \ 

20. Three persons bought a hogshead of sugar containing 
413 pounds. The first paid $2^ as often as the second paid 
%3^, and as often as the third paid $4 : what was each one'e 
share of the sugar ? 

21. A, with the assistance of B, can build a wall 2 feet 
wide, 3 feet high, and 30 feet long, in 4 days ; but with thfe 
assistance of C, they can do it in 3^ days : in how many days 
can C do it alone 1 

22. If two persons engage in a business, where one advances 
$875, and the other $625, and they gain $300, what is each 
one's share 1 

23. A person purchased f of a vessel, and divided it into 5 
equal shares, and sold each of those shares for $1200 : what 
was the value of the whole vessel 1 

24. How many yards of paper, J of a yard wide, will be 
sufficient to paper a room 10 yards square and 3 yards high 1 

25. What will be the cost of 45/^5. of cofTee, New Jersey 
currency, if 9/65. cost 27 shillings 1 

26. What will be the cost of 3 barrels of sugar, each weigh- 
ing 2cwt. at 10c?. per pound, Illinois currency? 

27. If 12 men reap 80 acres in 6 days, in how many days 
^11 25 men reap 200 acres ? 

28. If 4 men are paid 24 dollars for 3 days* labor, how 
xnany men may be employed 16 days for $96 ? 

29. If $25 v^U supply a family with flour at $7,50 a bar- 
I'el for 2f months, how long would $45 last the same family 
when flour is worth $6,75 pei barrel 1 

30. A wall to be built to the height of 27 feet, was raised 
to the height of 9 feet by 12 men in 6 days : how maxoj xsksxv 
must be employed to finish the wail m 4 ^"^^ ^\. Xiaft ^ksis»a 
tuie of working ? 
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31. A, B and C, sent a drove of hogs to market, of which 
A owned 105, B 75, and C 120. On the way i60 died : 
how many must each lose ? 

32. Three men, A, B and C, agree to do a piece of work, 
for which they are to receive $315; A works 8 days, 10 J 
hours a day ; B 9^ days, 8 hours a day ; and C, 4 dayS; 12 
hours a day : what is each one's share ? 

33. If 10 barrels of apples will pay for 5 cords of wood, 
and 12 cords of wood for 4 tons of hay, how many barrels of 
apples will pay for 9 tons of hay ? 

34. Out of a cistcm that is ^ full is drawn 140 gallons, 
when it is found to be ^ full : how much does it hold ? 

35. If .7 of a gallon of wine cost $2,25, what will .25 of a! 
gallon cost ? 

36. If it take 5.1 yards of cloth, 1.25 yards wide, to make a 
gentleman's cloak, how much surge, ^ yards wide, will be 
required to Hne ill 

37. A and B have the same income. A saves ^ of his 
annually ; but B, by spending 8200 a year more than A, at 
the end of 5 years finds himself $160 in debt : what is their 
income ? 

38. A father gave his younger son $420, which was |^ of 
what he gave to his elder son ; and 3 times the elder son's 
portion was J the value of the father's estate : what was the 
value of the estate ? 

39. Divide $176,40 among 3 persons, so that the first shall 
have twice as much as the second, and the third three times 
as much as the first : what is each one's share 1 

40. A gentleman having a purse of money, gave -^ of it foi 
a span of horses ; f of |^ of the remainder for a carriage • 
when he found that he had but $100 left : how much was in 
his purse before any was taken out ? 

41. A merchant tailor bought a number of pieces of cloth, 
each containing 25^ yards, at the rate of 3 yards for 4 dol> 
lars. and sold them at the tate of 6 yards fot 13 dollars, and 
^^alned by the operation 96 dollars : how many pieces did he 
my'f 
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RATIO AND PROPORTION. 

221. Two numbers having the same unit, may be com- 
pxred in two ways : 

1st By considering how much one is greater or less than 
the other, which is shown by their difference ; and, 

2c?. By considering how many times one is contained in the 
other, which is shown by their quotient. 

In comparing two numbers, one with the other, by means 
of their difference, the less is always taken from the greater. 

In comparing two numbers, one with the other, by means 
of their quotient, one of them must be regarded as a standard 
which measures the other, and the quotient which arises by>- 
dividing by the standard, is called the ratio, 

222. Every ratio is derived from two numbers : the first 
is called the antecedent, and the second the consequent : each 
is called a term, and the two, taken together, are called a 
acuplet. The antecedent will be regarded as the standard. 

If the numbers 3 and 12 be compared by their difference, 
the result of the comparison will be 9 ; for, 12 exceeds 3 by 9. 
If they are compared by means of their quotient, the result 
will be 4 ; for, 3 is contained in /2, 4 times : that is, 
3 measuring 12, gives 4. 

223. The ratio of one number to another is expressed in 
two ways : 

1st. By a colon ; thus, 3:12; and is read, 3 is to 12 ; oi, 
S measuring 12. 

12 
2d. In a fractional form, as -^ ; or, 3 measuring 12. 

o 

SSI. In how many ways maj two numberi) having the same tmit, be 
compared with each other 1 If you compAre by their difference, how do 
you find it 1 If vou compare by the quotient, how do you regard one of 
the numbers ? What is the ratio 1 

J832. From how many tenn» is a ratio demed^ "WVwax \» ^'«i ^"^^^ 
Wmi called 1 Whiiti* the second nulled T VAuc^\ Va v^x<^ ^v*xAxv\\\ 

5WK/ //iffH' tnty the ratio f»f Vwn iiuuiWi* W r^v^»i^**^^^ Wv>>« >v.,^ ^ 
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224. If two couplets have the same ratio, their tenns aie 
said to he proportional : the couplets 

3 : 12 and 1 : 4 

have the same ratio 4 ; henco, the terms are proportional, 
and are written, 

3 : 12 : : 1 : 4 

by simply placing a double colon between the couplets. The 
terms are read 

3 is to 12 as 1 is to 4, ' 

ana taken together, they are called a proportion : henco, 

A proportion is a comparison of the terms of two equal 
ratios,* 

224. If two couplets have the same ratio, what is said of the temu I 
How are they written 1 How read 1 What is a proportion 1 

* Some authors, of high authority, make the consequent the standi 
aid and divide the antecedent by it to determine the ratio of the couplet. 

The ratio 3 : 12 is the same as that of 1 : 4 by both methods ; 
for, if the antecedent be made the standard, the ratio is 4 ; if the conse- 
. quent be made the standard, the ratio is one-fourth. The question is, 
which method should be adopted 1 

The unit 1 is the number from which all other numbers are derived, 
and by which they are measured. 

The question is, how do we most readily apprehend and express the 
relation between I and 4 1 Ask a child, and he will answer, ** the dif- 
ference is 3." But when you ask him, " how many I's are there in 
4 1" he will answer, ** 4," using 1 as the standard. 

Thus, we begin to teach by using the standard 1 :' that is, by dividinjc 
4 by I. 

ISTow, the relation between 3 and 12 is the same as that between 1 
and 4 ; if then, we divide 4 by 1, we must also divide 12 by 3. Do we, 
indeed, clearly apprehend the ratio of 3 to 12, until we have referred to 
1 as a standard 1 Is the mind satisfied until it has clearly perceived thai 
the ratio of 3 to 12 is the same as that of 1 to 4 ? 

In the Rule of Three we always look for the result in the. 4th term 
Now, if we wish to find the ratio of 3 to 12, by referring to 1 as a stand 
Old, we have 

3 : 12 : : 1 : ratio, 
which brings the result in the right place. 

But if we define ratio to be the antecedent divided by the consequent 
we should have 

a : 12 : ; ntb : 1, 
mriuffh wouU brhig the ratio, oi required nuiiJ*eT/>Si v>2l% ^ ^^^oica 
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"What are the ratios of the proportions, 



3 


9 


12 


36? 


2 


10 


: 12 


60? 


4 


2 


8 


4? 


9 


1 


: 90 


10? 



225. The Ist and 4th terms of a proportion are called the 
extremes : the 2d and 3d terms, the means. Thus, in the pro- 
portion, 

3 : 12 : . 6 : 24 

3 and 24 are the extremes y and 12 and 6 the means: 

^2 24 
Since (Art, 224), %=-6"' 

we shall hare, hy reducing to a common denominator, 

12x624x3 

3x6"" 6x3* 

But since the fractions are equal, and hare the same deno* 
minators, their numerators must be equal, viz ; 

12x6=24x3; that is, 

In any proportion^ the product of the extremes is equal to 
the product of the m£ans. 

Thus, in the proportions, 

1 : 6 : : 2 : 12; we have 1x12= 6x2; 
4 : 12 : : 8 : 24; " " 4x24=12x8. 

226. Since, in any proportion, the product of the extremes 
is equal to the product of the means, it follows that. 

In all casfs, the numerical value of a quantity is the number of times 
^hich that quantity contains an assumed standard, called its unit of 

If we would find that numerical value, in its right place, we must 



*«y. 



standard : quantity : 1 
but if we take the other method, we have 

qu^tity ; standard : : nuineticaY n^tia 
^Jutsb bnngf the numoiiool value in tUe vvtoutt "^^^B^"^ 



numerical value : 
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1st. If the product of the means be divided by otie of the 
extremes^ the quotient pill be the other extreme, 

TliUB, in the proportion 

3 : 12 : : 6 : 24, we have 3x24=12x6; 

then, if 72," the product of the means, he divided hy one of 
the extremes, 3, the quotient will he the other extreme, 24 : 
or, if the product be divided by 24, the quotient will be 3. 

2d. Jf the product of the extremes be divided by either of 
the means, the quotient will be the other mean. 

Thus, if 3x24=12x6=72 be divided by 12, the quotient 
will be 6 ; or if it be divided by 6, the quotient will be 12. 

EXAMPLES. 

1. The first three terms of a proportion are 3, 9 and 12 : 
what is the fourth term? 

2. The first three terms of a proportion are 4, 16 and 15 : 
what is the 4th term % 

3. The first, second, and fourth terms of a proportion are 
6, 12 and 24 : what is the third term ? 

4. The second, third, and fourth terms of a proportion are 
9, 6 and 24 : what is the first term? 

5. The first, second and fourth terms are 9, 18 and 48 : 
what is the third term? 

227. Simple and Compound Ratio. 

The ratio of two single numbers is called a Simple Ratio, 
and the proportion which arises from the equality of two such 
. ratios, a Simple Proportion, 

226. Which are the extremes of a proportion 1 Which the means 1 
What is the product of the extremes equal to 1 

226. If the product of the means be divided by one of the extremes, 

virhat will the quotient be 1 If the product of the means oe divided by 

cither extreme, what will the quotient be T 

22T. ^hat is a simple ratio ? What is the proportion called which 

catnef from the equality of two BuntAfi I«l^^ What is s oanapouad 

milo f Whmt in a cbiiif «>uud )n^|K>mnii \ 
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If the tenns of^one ratio be multiplied by the terms of an- 
other, antecedent by antecedent and consequent b^ conse' 
quent, the ratio of the products is called a Compound Ratio. 
Thus> if the two ratios 

3 : 6 and 4 : 12 
be multiplied together, we shall have the compound ratio 
3x4 : 6x12, or 12 : 72; 

in which the ratio is equal to the product of the simple 
ratios. 

A proportion formed from the equality of two compound 
ratios, or from the equality of a compotind ratio and a simple 
ratio, is called a Compound Proportion^ 

228. What part one number is of another. 

When the standard, or antecedent, is greater than the 
number which it measures, the ratio is a proper fraction, 
and is such a part of 1, as the number measured is of the 
standard. 

1. What part of 12 is 3 1 that is, what part of the stand- 
aid 12, is 3 ? 

TV=i ; or, 

12 : 3 : : 1 : J; 

that is, the number measured is one-fourth of the standard. 



2. What part of 9 is 2 1 

3. What part of 16 is 4 1 

4. What part of 100 is 201 

5. What part of 300 is 200 ? 

6. What part of 36 is 144 1 



7. 3 is what part of 121 

8. 5 is what part of 201 

9. 8 is what part of 66 ? 

10. 9 is what part of 8? 

11. 12 is what part of 132 I 



NoTK. — The standard is generally preceded by the word of, and 
in comparing numbers, may be named second, as in examples 7, 
8, 9, 10 and 11, but it must always be used as a divisor^ and 
should be placed first in the statement. 

228. When the standard is greater thati lYie toiti*«iQiJx«^\..» Xsii'w ^^^-n 
«b© ratio be ccOTiMwd ? What pattiBa^tl^ ^o«\^ >M=Vit&.v=^^*» 
4}»n^f IS or St 1 7afRi 

% 



fl8 
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SINGLE RULE OF THREE. 

229. The Singk Rule of Three is an application of the 

principle of simple ratios. Three numbers are always given 

and a fourth required. The ratio between two of the given 

uumbers is the sapae as that between the third and the required 

limber. > 

1. If 3 yards of cloth cost $12, what will 6 yards cost at the 
same rate ? 

Note. — We shall denote the required term of the proportiat by 

the letter x. 



Analysis. — The conditton, " at the same 
rate," requires that the qnautity 3 yards 
must have the same ratio to the quantity 6 
yards, as $12, the cost of 3 yards, to x dol- 
lars^Hfe cost of 12 yards. 

^nce the product of the two extremes is 
e^ual to the product of the two means, (Art. 
225), 8xaJ = 6xl2; and if 3x'fl; = 6xl2, aj 
must be equal to this product divided by 3 : 
that is. 



STATEMENT, 

yd. yd. $ 
3 : 6 : : 13 

OPERATION. 



$ 



12, 



Ans, 



=$24. 



The 4ik term is equal to the product of the second and third 
terms divided by the first. 

2. If 56 dollars will buy 14 yards of broadcloth, how many 
yi^ds,. at the same rate, can be bought for 84 dollars ? 

Analysis. — Fifty-six dollars, . (being 
the cost of 14 yards of cloth), has the 
same ratio to $84, as 14 yards has to the 
number of yards which $84 will buy. 

Note. — When the vertical line is used, 
the required term, (which is denoted by 
t), is written on the left. 

a;=21 



statement. 
$ $ yd. 
56 : 84 : : 14 


yd. 
: z 


operation. 




^^0 

X 


U 21 





229. What is the Single Rule of Thfee? How many numbers ar% 
^iTeD? llow many required f What ratio exists between two of thi 
fpven nambera f 
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230i Hence, we have the following 

Rule I. Write the number which is of the same kind with 
the ansiver for tJie third term, the number nawM in connection 
with it for the first term, and the remaining number for the 
second term. 

II. Multiply the second and third terms togetlier, and divide, 
the product by the first term : Or, 

Multiply the third term by the ratio of the first and second. 

Notes. — 1. If the first and second terms have different units, 
they must be reduced to the same unit. 

2. If the third term is a compound denominate number, it must 
be reduced to its smallest unit. 

3. Th,e preparation of the terms, and writing them in their pro- 
per places^ is called the statement.' 

EXAMPLES. 

1. If I can walk 84 miles in 3 days, how far can I walk in 
11 days? 

2. If 4 hats cost $12, what will be the cost of 55 hats at ^ 
the same rate % 

3. If 40 yards of cloth cost $1^0, what will 325 yards cost 
at the same rate ? 

4. If 240 sheep produce 660 pounds of wool, how many 
pounds vnll be obtained from 1200 sheep 1 

5. If 2 gallons of molasses cost 65 cents, what will 3 hogs- 
heads cost ? 

6. Jf a man travels at the rate of 210 miles in 6 days, how 
far will he travel in a year, supposing him not to travel on " 
Sundays ? 

7. If 4 yards of cloth cost $13, what will be the cost of 3 
pieces, each containing 25 yards? 

8. If 48 yards of cloth cost $67,25, what will 144 yardi 
cost at the same rate ? 

9. If 3 common steps, or paces, are equal to 2 yards, how 
many yards afe there in 160 paces? 

10. If 750 men require 2250U rations of bread for a month, 
bow many rations will a gjlirrison of 1200 men require ? 

236. Give the rule for the statement Gi^e lYie T\i\e iw fexSas^^^^ 
iMUtb tena 
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11. A cistern containing 200 gallons is iilled by a pipe 
which discharges 3 gallons in 5 minutes ; but the cistern ha« 
a leak which empties at the rate of 1 gallon in 5 minutes. 
If the water begins to run in when the cistern is empty, how 
long will it run before filling the cistern ? 

12. If 14J yards of cloth cost $19J, how much will 19^ 
yards cost 1 

Note.— First make the 
statement ; then change the 
mixed numbers to im* 
proper fractiona, after 
which arrange the terms, 
and cancel equal factors 
according to previous in- 
struction. 



yd, 
X 19|. 


STATEMENT. 

yd. $ $ 
19J : : 19J : a; 


oth cost i 


2 53=$26^ 
of a dollar, what will 



13. If f of a yard of cloth cost 
2} yards cost 1 

14. If y\ of a ship cost £273 2s. 6d., what will ^ of hei 
cost 1 

15. If ly*, busheLs of wheat cost |2|, how much will 60 
bushels cost \ « 

16. If 4^ yards of cloth cost $9,76, what will 13J yards 
cost? 

17. If a post 8 feet high cast a shadow 12 feet in length, 
what must be the height of a tree that casts a shadow 122 
feet in length, at the same time of day ? 

18. If 7cwt. Iqr. of sugar cost $64,96, what will be the 
cost uf AciuU 2qr. ? 

19. A merchant falling in trade, pays 65 cents for every 
dollar which he owes: he owes A $2750, and B $1975: 
how much does he pay each ? 

20. If 6 sheep cost $15, and a lamb costs dne-third as 
muuh as a sheep, what will 27 lambs cost ? 

SL If 2tbi. of beef cost 4 of a dollar, what will 30269. 

22. If 4| gallone of molasiei co4 92f , how much ii it pei 
^S, A mtua reoeivei | of hU mcome) \i.u4fb&!d!ik it equttl ta 
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24. If 4 barrels of flour cost $34|, how much can be 
bought for $175| ? 

25. If 2 gallons of molasses cost 65 cents, what will 3 
hogsheads cost ? 

26. What is the cost of 6 bushels of coal at the rate of 
£1 145. 6af, a chaldron ? 

27. What quantity of corn can I buy for 90 guineas, at thr 
rate of 6 shillings a bushel ? 

28. A merchant failing in trade owes $3500, and his 
effects are sold for $2100 : how much does B. receive, to 
whom he owes $420 ? 

29. If 3 yards of broadcloth cost as much as 4 yards of 
cassimere, how much cassimere can be bought for 18 yards 
of broadcloth^ 

30. If 7 hats cost as much as 25 pair of gloves, worth 84 
cents a pair, how many hats can be purchased for $216 ] 

31. How many barrels of apples can be bought for $1 14,33, 
if 7 barrels cost $21,631 

32. If 27 pounds of butter will buy 45 pounds of sugar, 
how much butter will buy 36 pounds of sugar 1 

33. If 42^ tons of coal cost $206,21, what will be the cost 
of 2i tons 1 

34. If 40 gallons run into a cistern, holding 700 gallons, in 
an hour, and 15 run out, in what time will it be filled I 

35. A piece of land of a certain length and 12^ rods in 
width, contains 1^ acres, how much would there be m a piece 
of the same length 26 J rods wide 1 

36. If 13 men can be boarded 1 week for $39,585, what 
will it cost to board 3 men and 6 women the same time, the 
women being boarded at half price ? 

37. What will 75 bushels of wheat cost, if 4 bushels 3 
pecks cost $10,687? . 

38. What will be the cost, in United States money, of 324 
yards 3qrs» of cloth, at 55. 4c/. New York currency, for 2 
yards ? 

39. At $1,12J a square foot, wl[iat vn\!^ vX cosX \» ^^^^ ' 
Aovr 18f0€tlottgand \2fL 6tn. wide'\ 
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CAUSE AND EFFECT. 

23 !• Whatever produces effects, as men at work, animala 
eating, time, goods purchased or sold, money lent, and tlie 
like, may. be regarded as causes. 

Causes are of two kinds, simple and compound. 

A simple cause has but a single element, as men at work, 
portion of time, goods purchased or sold, and the like. 

A compound cause is made up of two or more simple ele- 
ments, such as men at work taken in connection with time, and 
the.like. ' 

232* The results of causes, as work done, provisions con- 
sumed, money paid, cost of goods, and the like, may be re- 
garded as effects, A simple effect is one which has but a 
single element; a compound effect is one which arises from 
the multiplication of two or more elements. 

233* Causes which are of the same kind, that is, which can 
be reduced to the same unit, may be compared with each 
other ; and effects which are of tue same kind may likewise 
be compared with each other. From the nature of causes anci 
effects, we know that 

1st Cause : 2d Cause : : 1st Effect : 2d Effect ; 
and, 1st Effect : 2d Effect : : 1st Cause : 2d Cause. 

234* Simple causes and simple effects give rise to simple 
ratios. Compound causes or compound effects give rise to 
compound ratios. 

NoTB.— Professor H. N. Eobinson, author of a complete course of mathematics, 
first made a practical application of the terms " OHUse and Effect," in the development 
of proportion, as published in his arithmetic. By his permission, I have used the 
flame terms, but have somewhat varied tlie method and rule. 

231. What are cau^^es? How many kinds of causes are there? 
What is a simple cause ? What is a compound cause ? 

232. What are effects } What is a simple effect ? What is a com- 
pound effect? 

283 What causes are of the same kind ? What causes may be com* 
pared with each other? What, do we infer from the nature of causes 
and effects f 
284. Wh&t give rise to Kimp\d ratio^^ 
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DOUBLE RULE OF THREE. 



236. The Double Rule of Three is an application of the 
principles of compound proportion. It embraces all that claai 
of questions in which the causes are compound, or in which 
the effects are compound ; and is divided into two parts : 

l5/. When the compound causes produce the same efiects ; 
2d, When the compound causes produce difierent eHects. 

237. When the compound causes produce the same effects, 

1 . If 6 men can dig a ditch in 40 days, what time will 30 
men require to dig the same 1 

Analysis. — The first cause 
is compounded of 6 men. and 
40 days, the time required to 
do the work, and is equal to 
what 1 man would do in 
6X40=240 days. 

The second cause is com- 
pounded of 30 men and the 
number of days necessary to 
do the same work, viz : 
30 Xx. c HavjL 

But since the effects are the "" ^ 

dame, viz : the work done, the causes must be equal ; hence, the 
yroducts of the elements of the causes are equal. Therefore, in tho 
solution of all like examples. 

Write the cause containing the unknown element on the left 
of the vertical line for a divisor^ and the otJier cause on the 
right for a dividend. 

Note. — This class of questions has generally been arranged 
under the head of " Rule of Three Inverse." 

EXAMPLES. 

1. A certain work can be done in 12 days, by working 4 
hours a day : how many days would it require the same 
number of men to do the same work, if they worked 6 hours 
a day ? 

236. What is the double Rule of Three T What cla^^ ol^ v^^^Vvsoa^ 
does it embrace 1 Into how many parts is \l \\iv'\de<Si\ ^^^V^v -vxoX^w^ - 

237. What 18 the rule when the effects are €>qvia\ "^ \^xi^x vJ^v vc^ 
}Mfi tins eJauM of ifstges ln?eij armne»d ** 



STATEMENT. 

men, men.) ditch, ditch. 


6 : 30 
days, days, 
40 : X 


: : 1 : 1 


240 : 30x« : : 1 : 1. 


X 


^0 
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2. A pasture of a certain extent supplies 30 horses for 18 
days : how long will the same pasture supply 20 horses ? 

3. If a certain quantity of food will suhsist a family of 12 
persons 4S days, how long will the same food subsist a family 
of 8 persons ? 

4. If 30 barrels of ilour will subsist 100 men for 40 days, 
how long will it subsist 25 men ? 

6. If 90 bushels of oats will feed 40 horses for six days, 
how many horses would consume the same in 12 days 1 

6. If a man perform a journey of 224 days, when the days 
are 12 hours long, how many days will it take him to per- 
form the same journey when the days are 15 hours long? 

7. If a person drinks 20 bottles of wine per month when it 
costs 2s. per bottle, how much must he drink without increas- 
mg the expense when it costs 25. 6<i. per bottle 1 

8. If 9 men in 18 days will cut 150 acres of grass, how 
many men will cut the same in 27 days ? 

9. If a garrison of 536 men have provisions for 326 days, 
how long will those provisions last if the garrison be increased 
to 1304 men 1 

10. A pasture of a certain extent having supplied a body 
of horse, consisting of 3000, with forage for 18 days : how 
many days would the same pasture have suppHed a body of 
2000 horse 1 

11. What length must be cut off from a board that is 9 
inches wide, to make a square foot, that is, as much as is 
contained in 12 inches in length and 12 in breadth? 

12. If a certain sum of money will buy 40 bushels of oats 
at 45 cents a bushel, how many bushels of barley will the 
same tnoney buy at 72 cents a bushel ? 

13. If 30 barrels of flour will support 100 men for 40 
days, how long would it subsist 400 men ? 

14. The governor of a besieged place has provisions for 54 
days, at the rate of 2lb. of bread per day, but is desiroufe of 

prolonging the siege to 80 days in expectation of succor : what 
aifist be the ration of bieaid 1 , 
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288. TlHiefi the Compound Causes produce different 
Effects. . 

In this class of questions, either a cause, or a single ele- 
ment of a cause may be required ; or an effect, or a single 
element of an effect may be required. 

1. If a family of 6 persons expend $300 in 8 months, hov 
much will serve a family of 15 persons for 20 months ? 

Analysis. — In this example the second ops?ratios. 

effect is lequi red ; and the statement may be ^ ^ ^^ 
read thus : If 6 persons in 8 months expend ^ $ ^0 
$300, 15 persons in 20 months will expend 
how many (or x) dollars ? 



$00 



24 



a:=l875 .1^^. 

STATEMENT. 

1st Cause : 2d Cause : : 1st Effect : 2d Effect. 



G 

8 

Or, 6x8 



15 

20 

15x20 



$300 : x\ 
300 : X, 



2. If 16 men, in 12 days, build 18 feet of wall, how m. 
m^ must be emplpjed to build 72 feet in 8 days ? 

Analysis. — In this example an element of 
the second cause is required, viz : the number 
of men. The question may be read thus: 
If 16 men, in 12 days, build 18 feet of wall, 

now many (or x) men, in 8 days, will build 

72 feet of wall ? x=96 men. 



1$ 



OPERATION. 
4 



n 



12 



STATEMENT. 



16 
12 



i -'A- 



Or, 16x12 : xxS 



18 •: 
18 ; 



72; 
72. 



3. If 32 men build a wall 36 feet long, 8 feet high, and 
4 feet thick, in 4 days, working 12 hours a day ; how long 
a wall, that is 6 leet high, and 3 feet thick can 48 men build 
in 36 days, working 9 hours a day ? 



!g38. When the compound causes produc© diSoxexA. eS»G.VA'> "«' 
always be requiredl 
15 



,\k»J^^*^^ 
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Anal ysis. — In this example an element of the 
second effect is required, viz : the length of the 
wall, and the que.stion may be read thus: If 
32 men, in 4 days, working 12 hours a day, 
can buUd a wail 36 feet long, 8 feet high, and 
4 feet thick, 48 rtien in 36 days, working 9 
hours a day, can build a wall how many {or x) 
feet long, 6 feet high, and 3 feet thick ? 



OPURATIOM. 



$$ 


4$ 


a 


36 


It 








$$ 


% 


$ 


X 


4 



STATEMENT. 



32 

4 
12 



48 

36 

9 



36 

8 
4 



a;=648 feet 



z 
6 
3 



Or, 32x4x12 : 48x36x9 : : 36x8x4 : a;x6x3. 
239. Hence, we have the following 

Rule. — I. Arrange the terms in the statement jo that tlve 
causes squill compose one couplet, and the effects t^ie other^ 
putting X in the 2^lace of tJie required element : 

II. Then if x fall in one of the extremes, make the 
product of the means a dividend, and the ^product of the 
extremes a divisor ; but if a fall in one of the means, rrmke 
the prodtcct of the extremes a dividend^ and the product of 
the means a divisor, 

EXAMPLES. 

1. If I pay $24 for the transportation of 96 barrels of flour 
200 miles, v/hat must I pay lor the transportation of 480 bar- 
rels 75 miles ?^, 

2. If 12 oulfefes of wool be sufficient to make Ij yards of 
cloth 6 quarters wide, 'what number of pound? will be requirer? 
ii) make 450 yards of flannel 4 quarters wide ? 

3. V/hat will be the wages of 9 men lor 1 1 days, if the 
Wages of 6 men for 14 days be $84 ? » 

4. How long would 406 bushels of oats last 7 horses, if 164 
bushels serve 14 horses 44 days'? 

5. If a man travel 217 miles in 7 days, travelling 6 hours 
a day^ haw far would he travel in 9 days if he travelled 1 1 

/iours a day ? 

iSU9 What IB the rule for finding tlie \inki\ovn.\ y**-^^ ^ 
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6. If 27 men can mow 20 acres of grass in 5f days, work- 
ing 3| hours a day, how many acres can 10 men mow in 4j 
days, by working 8^ hours a day ] 

7. How long will it take 5 men to earn $11250, if 25 men 
can earn $6250 in 2 years ? 

8. If 15 weavers, by working 10 hours a day for 10 days, 
can make 250 yards of cloth, how many must work 9 hours 
a day for 15 days to make 607 J yards ? 

9. A regiment of 100 men drank 20 dollars' worth of wine 
at 30 cents a bottle : how many men, drinking at the same 
rate, will require 12 dollars' worth at 25 cents a bottle 1 

10. If a footman travel 341 miles in 1^ days, travelling 
12^ hours each day, in how many days, travelling 10^ hours 
a day, will he travel ] 55 mile^ 1 

11. If 25 persons consume 300 bushels of corn in 1 year, 
how much will 139 persons consume in 8 months, at the 
same rate ? ' * 

12. How much hay will 32 horses eat in 120 days, if 96 
horses eat 3| tons in 7^ weeks 1 

13. If $2,45 will pay for painting a surface 21 feet long 
and 13^ feet wide, what length of surface that is 10| feet 
wide, can be painted for $31,72 ? 

14. How many pounds of thread will it require to make 
6(F yards of 3 quarters wide, if 7 pounds make 14 yards 
6 quarters wide ? 

15. If 500 copies of a book, containing 210 pages, require 
12 reams of paper, how much paper will be required to print 
1200 copies of a book of 280 pages ? 

16. If a cistern I7i leet long, 10 J feet wide, and 13 feet 
deep, hold 546 barrels of water, how many barrels will a 
cistern 12 feet long, 10 feet wide, and 7 feet deep, contain? 

17. A contractor agreed to build 24 riniles of railroad in 8 
months, and for this purpose employed 150 men. At the 
end of 5 months but i(T miles of the road were built : how 
many more men must be employed to finish the road in the 
time agreed upon ? 

IS. li 336 -men, in 5 days of 10 hours each, can dig a. trench 
of 5 degrees oi' hardness, 70 yards long 3 wide and 2 deep: 
what length of trench of 6 degrees of hardness*, ^ ^^^x.^-** ^\^^ 
and 3 yards deep, may be dug by 240 xcieiv \5\ ^ ^vi% ^^ '^^ 
hovrti each ? 
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PARTNERSHIP. 

240. Partnership is the joining together of two or more 
persons in trade, with an agreement to share the profits oi 
[o^ses. 

Partners are those who are united together in carrying 
an husiness. 

Capital, is the amount of money or property employed : 
Dividend is the gain or profit : 
Loss is the opposite of profit : 

241. The Capital or Stock is the cause of the entiie profit : 
Each man's capital is the cause of his profit : 

. The entire profit or loss is the effect of the whole capital : 
- Each man's profit of loss is the effect of hi^ capital : hence) 
• Whole Stock : Each man's Stock 
: : Whole profit or loss : Each man's profit or loss. 

EXAMPLES. 

1. A and B huy certain goods amounting to 160 dollaratof 
which A pays 90 dollars and B, 70 •; they gain 32 dollars by 
the purchase : what is each one's share 1 



OPERATION. 



160 : 90 : : 32 : A's sHare ; or, x 



18 



ir=:i$l8. 



160 : 70 : : 32 : B's share ; or, 



Hi 

X 



tUi 



a: = ^14. 



!(i40. What is a partnership 1 W^hat are partners 1 What is capital 
or slock 1 ^^'hat is dividend ? What is loss 1 

241. What is the cause of the profit I What is the cause of each 
wan s profit ? What is the etfect of the whole capital ] What is the 
e^ct of each man's capital 1 WYvat ^lo^otWotv «il\*\.* Wtween causes 
ajjd their effects " What is the m\o ^ 
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Hence, the following 

Rule. — As the whole stock is to each marCs share, ao is the 
whole gain or loss to eachman's share of the gain or loss. 

EXAMPLES. 

1. A and B have a joint stock of $2100, of which A owns 
$1800 and B $300 ; they gain in a year $1000 : what is 
each one's share of the profits 1 

2. A, B and C fit out a ship for Liverpool. A contributes 
$3200, B $5000, and C $4500 ; the profits of the voyage 
amount to $1905 : what is the portion of each ? 

3. Mr. Wilson agrees to put in 5 dollars as often as Mr. 
Jones puts in 7 ; after raising their capital in this way, 'they 
trade for 1 year and find their profits to be $3600 : what is 
the share of each ? 

4. A, B and C make up a capital of $20,000 ; B and C 
each contribute twice as much as A ; but A is to receive one- 
third of the profits for extra services ; at the end of the year 
they have gained $4000 : what is each to receive *? * 

5. A, B and C agree to build a railroad and contribute 
$18000 of capital, of which B pays 2 dollars, and C, 3 dollars 
M often as A pays 1 dollar ; they lose $2400 by the operas 
ima. : what is the loss of each 1 

COMPOUND PARTNERSHIP. 
242, W7ien tlie causes of 'profit or loss are compound. 

When the partners employ their capital for difierent periods 
of time, each cause of profit or loss is compoun4, being mad© 
up of the two elements of capital and time. The product of 
these elements, in each particular case, will be the cause of 
each man's gain* or loss ; and their sum will, be the cause of 
the entire gain or loss : hence, to find each share, 

Multiply each man's stock hy the tim£ he continued it in 
trade ; then say, as the sum of the producis is to each product, • 
iro is the whole gain or loss to each rndn's share of the gain or 
loss, 

842. When is the cause of profit ot Vosa comvaa»A.^ ^V«^. «s^ ^^ 
elewettU of the compomid cauav '^ What '\s l\ic t^\e \u v\xv«» c^«^ 
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EXAMPLES. 



1. A and B entered into partnership. A put in $840 for 4 
months, and £> $650 for 6 months ; they gained $363 : whe^ 
is each one's share ? 



0P£aATI0N. 

A. $840x4=3360 ^^ 

B, 650x6= 3900 

ZZZ . )3360 : : «-„ . ( $168 A's. 
^^^^ • I 3900 : : ^^^ • | $195 B's. 

2. A puts in trade $550 for 7 months and B puts in $162^ 
for 8 months ; they make a profit of $337 : what is the 

•^ snare of each 1 

3. A and B hire a pasture, for which they agree to pay 
$92,50. A pastures 12 horses for 9 weeks and B 11 horses 
for 7 weeks : what portion must each pay ? • 

4. Four traders form a company. A puts in $400 for 5 
monthaif B $600 for 7 months ; C $960 for 8 months ; D ' 
$1200 for 9 months. In the course of trade they lost $750 : 
how much falls to the share of each ? 

5. A, B and C contrihute to a cajwtal of $15000 in the 
following manner : every time A puts in 3 dollars B puts 9i 
$5 and C, $7. A's capital remains in trade 1 year ; B's Ij 
years ', and C's 2^ years ;• at the end of the time there is a 
profit of $15000 : what is the share of each 1 

6. A commenced business January 1st, with a' capital, of 
$3400. April 1st, he took B into partnership, with a capital 
of $2600 ; at the expiration of the year they had gained 
$750 : what^s each one's share of the gain ? 

7. Jameg Fuller, John Brown and "William Dextpr formed 
a partnership, under the firm of Fuller, Broi^ & Co., with a 
capital of $20000 ; of which Fuller furnished $6000, Brown 
$5000, and Dexter $9000. At the expiration of 4 months. 
Fuller furnished $2000 more ; at the expiration of 6 months, 
Brown furnished $2500 pmore ; and at the end of a year Dex- 
fer withdrew $2000. At the exjpiration of one year and a 
hali^ they found their profits amounted to $5400 : what wsts 

each partner's share ? 






7 per cent k 


.07 


8 per cent is 


.08 


1§ per o«it k 


.16 


68 per cent is 


.68 


99 per cent is 


.99 



FBBaENTAiQMfi. 381 



PERCENTAGE. 

243. Percentage ir an allowance made by the hundred. 

The base of percentage, is the number oa which the per- 
centage is reckoned. 

Per cent means by the hundred : thus, 1 per cent means 

1 for every hundred ; 2 per cent, 2 for every hundred ; 3 pet 
oent, 3 for every hundred, <fec. The allowances, 1 per cent, 

2 per c^it, 3 per cent, &c., are called rates, apd maybe 
expressed decimally, as in the following 

TABLE. 

1 .per cent is • .01 

3 per cent is .03 

4 per cent is .04 
6 per cent is .05 
6 per cent is .06 

ALSO, 

100 per oent is 1. : for, \^ is equal to 1. 
150 per cent is 1.50 : for, |^ is equal to 1.50 
* 130 per cent is 1.30 : for, \^ is equal to 1.30 

200 per cent is 2. : for, f §^ is equal to 2.00 
J per cent is .005 : for, Ti?r~^2 ^ equal to .005 
3^ per cent is .035 : for, 3i=.03+.005=.035 
I 5f per cent is .0575 : for, 5|:=.054- .075=4.075 

EXAMPLES. 

Write, decimally, 8 J per cent; 9 per o&ai; 6J per cent; 
65J per cent ; 205 per cent ; 327 per cent 

244. To find the percentage of any number. 

1. What is the percentage of $320, the rate being 5 per 
cent ? 

243. What is per centage 1 What is the base 1 What dQ«» ^^t aessS* 
mean 1 What do you understand by 3 pei c«iV.\ ^X^aXSA^^Ckfe-wliRK^ 
fate per cent ? • 

244. How do you 6nd the peroentaire oC axr; tv>iXB^)«('^- 
/ • 
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Analysis. — The rate being 5 per cent, is ex- operation. 
pressed decimally by .05. We are then to take 320 

.05 of the base (which is $320) ] this we do by .05 

multiplying $320 by .05. iTfilift J«« 

Hence, to find the percentage of a number, *io,ui/ ^ns. 

Multiply the number by the rate expressed decimally, an 
he product will be the percentage. 

EXAMPLES. 

1 What is the percentage of $657, the rate being ^ pet 
cent ? 

OPERATION. 

Note. — When the rate cannot be 657 

reduced to an exact decimal, it is most .044^ 

convenient to multiply by the fraction, "oTqH i 

and then by that part of the rate which 9^90 Z ^^ ^ 

is expressed in exact decimals. 26>^8>-4 p er cent 

$28,47 =4J per cent 

Find the percentage of the following numbers : 



1. 2^ per cent of 650 dollars. 

2. 3 per cent of 650 yards. 

3. 4^ per cent of 87 5cwU 

4. 6^per cent of $37,50. 

5. 5| per cent of 2704 miles. 

6. J per cent of 1000 oxen. 

7. 2| per cent of $376. 

8. 2^ per cent of 860 sheep. 

9. 5f per cent of $327,33. 



10. 66 J per cent of 420 cows. 

11. 105 per cent of 850 tons* 

12. 116percentof875Zd. ^ 

13. 241 per cent of $875,12. 

14. 37^ per cent of $200. 

15. 33J per cent of $687,24. 
.16. 87J per cent of $400. 

17. 62Jper cent Df$600. 

18. 308 per cent of $225,40. 



19. A has $852 de|)osited in the bank, and wishes to draw 
out 5 per cent of it : how much must he draw for 1 

20. A merchant has 1200 barrels of flour : he shipped 
64 pel cent of it and sold the remainder : how much did he 
sell? 

21. A merchant bought 1200 hogsheads of molasses. On 
getting it into his store, he found it short 3^ per cent : how 
many hogsheads were wanting ? 

JSjS, What 18 the difference between 5^ per cent of $800 
ajjcl 6} per cent of $1050? 
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23. Two men had each $240. One of them spends 14 
per cent, and the other 18^ per cent : how many dollars more 
did one spend than the other ? 

24. A manr has a capital of $12500 : he puts 15 per cent 
of it in State Stocks : 33^ per cent in Railroad Stocks, and 
25 per cent in honds and mortgages : what per cent has he 

eft, and what is its value ? 

25. A farmer raises 850 bushels of wheat: he agrees to. 
sell 18 per cent of it at $1,25 a bushel; 50 per cent of it at 
$1,50 a bushel, and the remainder at $1,75 a bushel : how i 
much does he receive in all ? 

245. To find the 'per cent which one nunnber is of another. 

1. What per cent of $16 is $4 1 

Analysis. — The question is, what part of operation. 

$16 is $4, when expressed in hundredths : y^=i=.25. 

The standard is $16 fArt. 228) : hence, the q^ 25 per cent, 
part is ^=^=.25; therefore, the percent is 
25 : hence, to find what per cent one number is of another. 

Divide by the standard or base, and the quotient, redv/ced 
to decimals, tviU express the rate per cent^ 

«NoT£. — The standard or base, is generally preceded by the word 
of. 

EXAMPLES. 

1. What per cent of 20 dollars is 5 dolljvrs? 

2. Forty dollars is what per cent of eighty dollars ? 

3. What per cent of 200 dollars is 80 dollars ? 

4. What per cent of 1250 dollars is 250 dollars'? 

5. What per cent of 650 dollars is 250 dollars 1 

6. Ninety bushels of wheat is what per cent of 1800busk, ? 

7. Nine yards of cloth is what per cent of 870 yards ? 

8. Forty-eight head of cattle are what*per cent of a drove 
of 1600? 

9. A man has $550, and purchases goods to the amount 
of $82,75 : what per cent of his money does k-^ «:jj<$^^^\ 

245. How do you fbid the per cent wbicli oue nMXK^iet \a vA \».v5>>a»"«^ 
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10 A merchant goes to New York with 11600 ; he first 
lays out 20 per cent, after which he expends $660 : what 
per cent was his last purchase of the money that remain id 
ailer his first ? 

11. Out of a cask containing 300 gallons, 60 gallons are 
drawn : what per cent is this ? 

12. If 1 pay $698,23 for 3 hogsheads of molasses and sell 
them for $637,876, how much do 1 gain per cent on the 
money laid out? 

13. A man purchased a farm of 75 acres at $42,40 an 
acre. He afterwards sold the same farm for $3577,50 : what 
A'as his gain per cent on the purchase money ? 

§TOCK, COMMISSION AND BROKERAGE. 

246. A Corporation is a collection of persons authorized 
by law to do business together. The law which defines their 
rights and powers is called a Charter, 

Capital or Stock is the money paid in to carry on the 
business of the Corporation, and the individuals so contributing 
are called Stockholders. This capital is divided into equal 
parts called Shares, and the written evidences of ownership 
arc called Certificates, 

247. When the United States Government, or, any of the 
States, borrows money, an acknowledgment is given to the 
lender, in the form of a bond, bearing a fixed interest. Such 
bonds are called United States Stock, or State Stock. 

The par value of stock is the number of dollars named in 
each share. The market value is what the stock brings per 
^hare when sold for cash. 

If the market value is above the par value, the stock is 
said to be at a premium, or above par ; but if the market 
value is below the par value, it is said to be at a discount, or 
below par, ' 

246. What is a corpbration 1 What is a charter 1 What is capital 
.>! sto :k 1 What are shares 1 

217. \yhdt are United States Stocks 1 What are State -Stcxtkal 

What is the par value of a stock? What is the market value 1 If the 

OQc^rket is above the par value, what is said of the stock? If it is below, 

vi'hat 18 said of the stock 1 What is the market value when above pari 

9Vta/ when below ? 
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Let 1 =par value of 1 dollar : 

1 + premium —market value of 1 dollar, when above 
par : 

1— discount =maket value of 1 dollar when below par. 

248. Commission is an allowance made to an agent for 
buying or sellin«i, or taking charge of property, and is gen- 
♦^r.illy reckoned at a certain rate per cent. 

The commission, for the purchase or sale of goods in the 
city of New York, varies from 2 J to 12^ per cent, and under 
some circumstances even higher rates are paid. 

Brokerage is an allowance made to an agent who buys or 
sells stocks, uncurrent money, or bills of exchange, and is 
generally reckoned at so much per cent on the par value of 
the stock. The' brokerage, in the city of New York, is gene- 
rally one-fourth per cent on the par value of the stock. 

EXAMPLES. 

1. What is the commission on $43^6 at 6 per centi 

OPERATION. 

Note. — We here find the commission, as $4396 

in simple perceniage, by multiplying by the de- qG 

cimal which expresses the rate per cent. . . ^, ^ ^ ^- 

2. A factor sells 60 bales of cotton at $425 per bale, and 
is to receive 2^ per cent commission : how much must he pay 
over to his principal 1 

3. A drover agrees to purchase a drove of cattle and to sell 
them in New York city for 5 per cent on what he may re- 
ceive ; he expends in the purchase $4250, and sells them at 
an advance of 10 per cent : how much is his commission 1 

4. A commission merchant sells goods to the amount, of 
$8750, on which he is to be allowed 2 per cent, but in con- 
sideration of paying the money over before it is due, he is to 
receive 1 J per cent additional : how much must he pay over 
to his principal ? 

5. A broken bank has a circulation of $98000 and pur- 
chases the bills at 85 per cent : how much is made b^ \!afc 
ojieration ? 

ifdS. What in ctfiomissiou 7 What is bToVeta^"^ 
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6. Merchant A sent to B, a broker, $3825 to be invested in 
stock ; £ is to receive 2 per cent on the amount paid for the 
stock : what was the value of the stock purchased ] 

tl.02 to purchase! dollar's worth ^^^ 

of stock; hence, there will be as 765 

many dollar's worth purchased as 714 

Si. 02 is contained times in $3825 j ""TiTii 

that is, $3750 worth. ^}^ 

510 

7. Mr. Jones sends his broker $18560 to be invested in 
U. S. Stocks, which are 15 per cent above par ; the broker is 
to receive one per cent ; how many shares of $100 each can 
be purchased 1 

Analysis. — Since the premium is 15 

per cent, and the brokerage 1 per cent, operation. 

each dollar of par value will cost $1 1.16)18560 

plus the premium plus the brokerage= zt^T^TTT; x* ^ 

$1.16 : hence, the amount . purchased • *lf 0^^ q"«*^«^^> 

will be as many dollars as $1.16 is or, 160 shares, 
contained times in $18d60. 

8. I have $4999,89 to be laid out in stocks, which are 1/) 
per cent below par : allowing 2 per cent commission, how 
much can be purchased at the par value 1 

Analysis. — Since the stock is at a dis- 
count of 15 per cent, the market value will operation. 
be 85 per cent ; add 2 per cent, the broker- .87)4999,89 

age, gives 87 per cent =.87. The amount ^^^tZt J^jt 

purchased will be as many dollars as .87 is *0' *'• -^^w- 
contained times, in $4999,89. 

Hence, to ^d the amount at par value, 

Divide the amount to be expended by the market value of 
$1 plus the brokerage ; and the quotient will be the amount 
in par value. 

9. Messrs. Sherman & Co. receive of Mr. Gilbert $28638,50 
to be invested in bank stocks, which are 12J per cent above 

par, for which they are to receive one-ibuith of one per cent 
(^unnifMion : how many Bhares ol %\'i1 e"d.v^ g^iv\\vv5\w.^\ 
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10. The par value of Illinois Railroad stock is 100. It 
sells ill market at 72^ : if I pay J per cent brokerage, how 
many shares can I buy for $5820 ? 

PROFIT AND LOSS. 

249. Profit or loss is a process by which merchants dis- 
cover th6 amqimt gained or lost in the purchase and sale of 
goods. It also instructs them how much to increase oi 
diminish the price of their goods, so as to make or lose so 
much per cent. 

EXAMPLES. 

1. Bought a piece of cloth containing l^d. at $5,25 per 
yard, and sold it at $5,75 per yard : how much was gained 
in the trade 1 

OPERATION. 

Analysis. — ^We first find the $5,75 price of 1 yard. ' 

profit on a single yard, and then $5,25 cost of 1 yard. 

multiply by the number of yards, -^tt ^ r>x -• i 

whicli is 75. ^ ' . 50ci5. profit on 1 yard : 

then, $0,50 x 75 =$37,50. 

2. Bought a piece of calico containing 56 yards, at 27 cents 
a yard : what must it be sold for per yard to gain $2,24 ? 

OPERATION. 

56 yards at 27 cents=:$15,12 

Analysis. — First find the profit - - - 2,24 

cost, then add the profit and j. . „ « ^^^\r ' 

divide the sum by the number " "^"^^ ^^^^ ^^'^ " ^l^*^^- 

of yards. 56)17,36 

31 cts, a yard, 

250. Knowing the per cent of gain or loss and the 
qjnount received^ to find the cost. . 

1. I sold a parcel of goods for $195,50, on which I made* 
15 per cent : what did they cost me ? 

Analysis. — 1 dollar of the cost plus 15 per operation. 

•ient, will be what tbat which cost $1 sold for, 1.15)195,50 

viz., $1,15: hence, there will be as many ^\1(\ A 

dollnrs of cost, as Si. 15 is contained times in 5>i/u Jin\ 
what the goods brought. 



«49. What u \osB ox g%m^ 
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2. If I Bell a parcel of goods for $370, by whicli I lose 
15 per cent, what did they cost ? 

Analysis. — 1 dollar of the cost less 15 per operation. 

cent, will be what that which cost 1 dollar sold .85)170 

for, -viz., $0,85 : hence, there will be as many 1^200^ A91S 

dollars of cost, as .85 is contained times in 

^hat the goods brought. 
Hence, to find the cost, * 

Dimde the amount received by 1 plus the per cent when 
here is a ' gain, and by 1 minus the per cent when there 

is a loss, and the quotient tvill be the cost. 

EXAMPLES. 

1. Bought a piece of cassimere containing 28 yards at 
l^ dollars a yard ; but finding it damaged, am willing to sell 
it at a loss of 15 per cent : how much must be asked pei 
yard ? 

2. Bought a hogshead of brandy at $1,25 per gallon, and 
sold it for $78 : was th§re a loss or gain ? 

3. A merchant purchased 3275 bushels of wheat for which 
he paid $3517,10, but finding it damaged, is willing to lose 
\0 per cent : what must it sell for per bushel? 

4. Bought a quantity of wine at $1,25 per gallon, but it 
proves to be bad and am obliged to sell it at 20 per cent less 
than 1 gave : how much must I sell it for per gallon ? 

5. A farmer sells 125 bushels of corn for 75 cents per 
bushel ; the purchaser sells it at an advance of 20 per cent : 
how much did he receive for the corn 1 

6. A merchant buys 1 tun of wine for which he pays $725, 
and wishes to sell it by the hogshead at an advance of 15 per 
cent : what must be charged per hogshead ? 

7. A merchant buys 158 yards of calico for which he pays 
20 cents per yard ; one-half is so damaged that he is obliged 
to sell it at a loss of 6 per cent : the remainder he sells at an 
advance of 19 per cent : how much did he gain ? 

8. If I buy coffee at 16 cents and sell it at 20 cents a ' 
pound, how much do I make per cent on the money paid ] 

250. Knowing the per cent of gain oi \os.» aiA \)a,o ^oxiQiMxit locelvcd, 
bow do you And thft cost '' 



9 A man bou<?ht a house and lot for i5 1850,50, and sold it 
for $1517,41 : how much per cent did he lose ? 

10. A merchant bought 650 pounds of cheese at 10 cents 
per pound, and sold it at 12 cents per pound : how much did 
lie nfiiin on the whole, and how much per cent on the money 
laid out ? 

11. Bought cloth at $1,25 per yard, which proving bad, I 
wish to sell it at a loss of 18 per cent: how much must T 
ask per yard ? 

12. Bought 50 gallons of molasses at 75 cents a gallon, 
10 gallons of which leaked out. At what price per gallon 
must the remainder be sold that I may clear 10 per cent on 
the cost ? 

13. Bought 67 yards of cloth for $112, but 19 yards being 
spoiled, I am willing to lose 5 per cent : how much must I 
sell it for per yard ? ---. J^y'- - / / 

• 14. Bought 67 yards of cloth for $112, but a number of 
yards being spoiled, 1 sell the remainder at $2,21 6|^ per yard, 
and lose 5 per cent : how many yards were spoiled % 

15. Bought 2000 bushels of wheat at $1,75 a bushel, from 
which was manufactured 475 barrels of flour : what must 
the flour sell for per barrel to gain 25 per cent on the cost of 
the wheat? 

INSURANCE. 

251. Insurance is an agreement, generally in writing, by 
which an individual or. company bind themselves to exempt 
the owners of certain property, such as ships, goods, houses, 
&c., from loss or hazard. 

The Policy is the written agreement made by the parties. 

Premium is the amount paid by him who owns the property 
to those who insure it, as a compensation for their risk. The 
premium is generally so much per cpnt on the property in 
Bured. 

EXAMFLES. 

1. What would be the premium for the insurance cf a 
house valued at $8754 against loss by fire for one year, at 
\ per cent? _ 

25J. What is insurance 1 What is t\ie ^o\\c^ ^ ^"aaJt '^* ^^ ^"^^ 
mlum ? How ia it reckojKH] 1 
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2. What -v^ould be the premium ibi insuring a ship and 
cargo, valued at $37500, liom New York to Liverpool, at 3J 
per cent ? 

3. What would be the insurance on a ship valued at 
$47520 at J per cent ; also at ^ per cent? 

4. What would be the insurance on a house valued at 
$14000 at IJ per cent? 

5. What is the insurance on a store and goods valued at 
$27000, at 21 percent? 

6. What is the premium of insurance on $9870 at 14 per 
c^nt ? 

7. A merchant wishes to insure on a vessel and cargo at 
sea, valued at $28800 : what will be the premium at 1| per 
cent ? 

8. A merchant owns three-fourths of a ship valued at 
$24000, and insures his interest at 2^ per cent : what does 
he pay for his policy ? 

9. A merchant learns that his vessel and cargo, valued 
at $36000, have been injured to the amount of $12000 ; he 
eiiecls an insurance on the remainder at 5^ per cent ; what 
premium does he pay ? 

10. My furniture, worth $3440, is insured at 2f per cent ; 
my house, worth $1000, at 1} per cent ; and my barn, horses 
and carriages, worth $1500, at 3^ percent: what is the 
whole amount of my insurance ? 

11. A man bought a house, and paid the insurance at 2^ 
per cent, the whole of which amounted to $1845 : what was j 
the valiie of the house and the amount of the insurance 1 f IffSi i^ 

12. What would it cost to insure a store, worth $3240, at 
I per cent, and the stock, worth $7515,75, at f per cent ? 

13. A merchant i-mported 250 pieces of broadcloth, each 
piece containing 36^ yards, at $3,25 cents a yard. He paid 
4^ per cent insurance on ihr celling price, $4,50 a yard. If 
the goods were destroyed by fire, and he got the amount of 
insurance, how much did he make 1 

14. A vessel and cargo, worth $65000, are damaged to the 
amount of 20 per cent, and there is an insurance of 50 per 

cent on the loss : how much msuvavAee \n\\^ \)cve o>N\\<iv \^ 
eeive? 
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INTEREST. 

252. Interest is an allowance made for the use of money 
that is borrowed. 

Principal is the money on which interest is paid. 
Amount is the sura of the Prinwpal and Interest. 
For example : If I borrow 1 dollar of Mr. Wilson for 1 
year, and pay him 7 cents for the use of it ; then, 

1 dollar is the principal, 
X 7 cents is the interest, and 

$1,07 the amount. 

The RATE of interest is the number of cents paid for the 
use of 1 dollar for 1 year. Thus, in the above example, the 
rate is 7 per cent per annum. ^ 

Note. — The term per cent means, hy the hundred; and -per 
annum means hy the year. As interest is always reckoned by the 
year, the term per annum is understood and omitted. 

CASE I. 

253. To find the interest of any principal for one or more 
years. 

1. What 18 the interest of $1960 for 4 years, at 7 pei 
cent ? 

Analysis.^ — The rate of interest 

being 7 per cent, is expressed deci- operation. 

mally by .07 : hence each dollar, in. $1960 

1 year, will produce .07 of itself, and .07 rate. 

$1960 will produce .07 of $1960, ToTon • + V t -. 

or $137,20. Therefore, $137,20 is the ^'^''^^ ^^- '^J" ^V^' 

interest for 1 year, and this interest z. y^aifl. 

multiplied by 4, gives the interest for $548,80 
4 years : hence, the following 

Rule. — Multiply the principal hy the rate, expressed 
deciTnallyy and the product by the number of years. 

252. What is interest 1 What is principall Wlva.1 \sk -MStftf^ssiA 
What is rate of interest 1 What does pei aivivuxa •n\e^Tv\ 
553. How do you hnd the intercwt of airg \«mci\»a^ toi «k8 tssssj^s^^ ^^ 
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EXAMPLES. 



1. What is the interest of $365,874 for one year, at*5J 
per cent ? 

OPERATION. 

Analysis.— We first find the in- ^^^^'%ti 

teregt at i per cent, and then the '^^J 

interest at 5 per cent; the sum is 1,82937 ^ per cent, 

the interest at 5i per cent. 18,29370 o per cent. 

Ans, $20,12307 6J per cent, 

2. What is the interest of $650 for one year, at 6 per cent f 

3. What is the interest of $950 for 4 years, at 7 per cent ? 

4. What is the amount of $3675 in 3 yeai;s, at 7 per cent ? 

5. What is the amount of $459 in 5 years, at 8 per cent? 

6. What is the amount of $375 in 2 years, at 7 per cent ? 

7. What is the interest of $211,26 for 1 year, at 4 J per ct. f 

8. What is the interest of $1576,91 for 3 years, at 7 per ct. 1 

9. What is the amount of $957,08 in 6 years, at 3J per ct. ? 

10. What is the interest of $375,45 for 7 years, at 7 per ct. ? 

1 1. What is the amount of $4049,87 in 2 years, at 5 per ct. 1 

12. Whatisthe amount of $16199,48 in 16 yrs.,at 5^ perct.? 

Note. — When there are years and months, and the months are 
aliquot parts of a year, multiply the interest for 1 year by the years 
aiid months reduced to the fraction of a year. 

examples. 

1. What is the interest of $326,50, for 4 yeara and 
8 months, at 7 per cent? 

2. What is the interest of $437,21, for' 9 years and 
3 months, at 3 per cent ? 

3. What is the amount of $1119,48, after 2 years and 
6 months, at .7 per cent 1 

4. What is the amount of $179,26, after 3 years and 
# months, at 7 per cent ? 

^> What 18 the amount of %1^4&,^, bJ^i 4 ^ears and 
^ ojontba, at 6^ per uent? 
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CASE n. 

254. To find the interest on a given priiicipal for any rate 
and time, ' 

1. "What is the mtereat of $876,48 at 6 per cent, foi 
4 yea^s 9 months and 14 days \ 

Analysis. — The interest for 1 year is the product of the princi 
pal multiplied by the rate. If the interest for 1 year be divided 
by 1 2, the quotient will be the interest for 1 month : if the interest 
for 1 month be divided by 30, the quotient will be the interest 
for 1 day. 

The interest for 4 years is 4 times the interest for 1 year : the 
interest for 9 months, 9 times the interest for 1 month ; and the 
interest for 14 days, 14 times the interest for 1 day. 

» OPERATION. 

$876,48 
.06 



12 )52,5888 =int for \yr. 52,5888 X 4 =*2l 0,3552 4yr: 
30)4, 3824= int. for \mo, 4,3824 X 9 = $ 39,4416 9mo; 
,14608=int. for \da. ,14608 x 14 = $ 2,0451 W da, 
Total interest, $251,8419+ 
Hence, we have the following 
Rule. — I. Find the interest for 1 year : 

II. Divide this interest by 12, and the quotient will he the 
interest for 1 month: 

III. Divide the interest for 1 month by 30, and the quo- 
tient will be the interest for 1 day, 

IV. Multiply the interest for 1 year by the number of 
years, tJie interest for 1 month by the number of months^ and 
the interest for 1 day by the number of days^ and the sum 
of the products will be the required interest. 

Note. — In computing interest the month is reckoned at 30 days. 

2. What is the interest of $132,26 for 1 year 4 months 
and 10 days, at 6 per cent per annum ? 

3. What is the interest of $25,50 for 1 year 9 moatlNa ^isA. 
12 days, at 6 per cent 1 



S54. How do you find the iutcro6t fot kR'^ V\iue bX wxi f*^"^ 
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2d method. 

255. There is another rule resulting from the liisl analysis, 
which is regarded as the best general method of computing 
interest. 

Rule. — L Find the interest for 1 year and divide it by, 12 : 
the quotient will be the interest for 1 month. 

11. Multiply the interest for 1 month by the time expressed 
in months and parts of a month^ and the product will be the 
required interest. 

Note. — Since a month is reckoned at 30 days, any number of 
days is reduced to decimals of a month by dividing the days by 3. 

EXAMPLES. 

1. What is the interest of $327,50 for 3 years 7 months • 
and 13 days, at 7 per cent? 

OPERATION. 

8yrff . r= 36mo«. $327,50 

Imos, .07 

13 daysz=: .4^mo*. 

Time=43.4j^mo5. 

Note. — The method em- 
ployed, and the number of 
decimal places used, in com- 
puting interest, may affect 
the mills, and possibly^ the 
last figure in cents. It is best 
to use 4 places of decimals. $82.97504 Ans., 

2. What 28 the interest of $1728,60, at 7 per cent, for 

2 years 6 months and 21 days? 

3. What is the interest of $288,30, at 7 per cent, foi 

I year 8 months and 27 days 1 ' 

4. What is the interest' of $576,60, at 6 per cent, for 
10 months and 18 days ? 

5. What ia the interest of $854,42, at 6 per cent, for 

3 months and 9 days 1 

6. What IB the interest of $1153,20, at 6 per cent, fox 

II monthii and 6 day s ? 

^^/f. How do jou find the inteiQBt fot ^««n^ m<)»x^% toi^ ^^S^Xa^ ^3b& 
^^ondmetbodl 



12)22.9250 


=:int. 


for 1 year. 


1.9104 4- 


=int. 


lor 1 month. 


43.4J 


=time in months. 


.6368 






76416 






57312 






76416 
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7. What is the interest of $2306,64, at 5 per cent, for 
7 months and 28 days ? 

8. What is the interest of $4272,10, at 6 per cent, foi 
10 months and 28 da)s ? 

9. What is the interest of $1620, at 4 per cent, for 5 years 
and 24 days ? 

10. What is the interest of $2430,72, at 4 per cent, foi 
10 years and 4 months ? 

11. What is the interest of $3689,45, at 7 per cent, for 
4 years and 7 months 1 

12. What is the interest of $2946,96, at 7 per cent, for 
7 years and 3 days 1 

13. What is the interest, at 8 per cent, of $676,89, for 
3 years 6 months and 6 days ? 

14. What is the interest, at 8 per cent, on $12324, for 

3 years and 4 months 1 

16. What is the interest, at 9 per cent, on $15328,20, for 

4 years and 7 months ? 

16. What is the interest of $69450 for 1 year. 2 months 
and 12 days, at 9 per cent ? 

17. What is the interest of $216,984 for 3 years 6 months 
and 16 days, at 10 per cent? 

18. What is the interest of $648,64 for 7 years 6 months, 
at 4^ per cent ? 

19. What is the interest of $1297,10 for 8 years 6 months, 
at 6 J per cent 1 

20. What is the interest of $864,768 for 9 months 25 days, 
at &} per cent? 

21. What is the interest of $2694,20 for 10 moifths and 9 
days, at 7^ per cent ? 

22. What is the amount of $2376,84 for 3 years 9 months 
and 12 days, at 8| per cent 1 

23. What is the amount of $6148,40 for 7 years 11 months 
and 23 days, at 9^ per cent ? 

24. What is the amount of $3666,20 for 3 ^^rai.*^ tGs«5&sa^ 
at 10^ per cent! 
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25. What is the amount of 1 135,75 for 1 year 9 montiu 
and 27 days, at 7 per cent ? 

26. What is the amount of $256 for 10 months 15 days, at 
7^ per cent ? 

27. What is the interest on a note of $264,42, given Janu- 
ary Ist, 1852, and due Oct. 10th, 1855, at 4 per cent? 

28. Gave a note of $793,26 April 6th, 1850, on interest at 
7 per cent ; what is due September 10th, 1852 ] 

29. What amount is due on a note of hand given Jime 7tli, 
1850, for $512,50, at 6 per cent, to be paid Jan. 1st,' 1851 1 

30. What is the interest on $1250,75 for 90 days, at 10 
per cent 1 

31. What is the amount of S71,09 from Feb. 8th, 184^, to 
Dec. 7th, 1852, at 6f per cent? 

32. What will be due on a note of $213,27 on interest 
after 90 days, at 7 per cent, given May 19th, 1836, and pay- 
able October 16th, 1838 1 

33. What is the interest of $426,54, from August 15th, 

1837, to March 13th, 1840, at 7 per cent 1 

34. What is the interest of $2132,70, from Nov. 17th, 

1838, to Feb. 2d, 1839, at 7^ per cent 1 

35. What is the interest of $38463, from April 27th, 1815, 
to Sept. 2d, 1824, at 8 per cent 1 

36. What is tl^ie interest of $14231,50, from June 29th, 
1840, to April 30th, 1845, at 8^ per cent « 

37. What is the interest of $426,50, from Sept. 4th, 1843, 
to May 4, 1849, at 9 per cent 1 

38. What is the interest of $4320, from Dec. 1st, 1817, to 
Jan. 22d,-1833, at 9^ per cent? 

39. What is the amount of $397,16, from March 24, 1824, 
to March 31st, 1835, at 10^ per cent ? 

40. What is the amount of $328,12, from July 4th, 1809, 
to Feb. 15th, 1815, at 3 per cent ? 

41. What is the amount of $164,60, from Sept. 27th, 1845, 
to March 24th, 1855, at 1^ per cent? 

4:^. What is the amount of $1627,50, from July 4th. 1813, 
fo August let, 1856, at 8 pet cetut'\ 
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0A8E m. 

When the xyri^idpal is w; pounds shillings and 
pence, 

1. What is the interest, at 7 per cent, of £27 155. 9d, 
for 2 years ? 

OPERATION. 

Analysis.— The interest on pounds £27 155. M=27.7875 
and decimals of a pound is found in ,07 

the same way as the interest on dol- ^ - ' . 

lars and decimals of a dollar: after 1.^401^0 

which the decimal part of the interest ? 

may be reduced to shillings and £3.890250 

pence: hence, £.89025= 17.s. 9f-^. 

Ans. £3 175. ^d, 

1. Reduce the shillings and p€?ice to the dedfiuil of a 
found and annex the result to the pounds. 

II. Find the interest as though the sum were United 
States Money, after which reduce the decimal part to shil- 
ings and pence. 

2. What is the interest of £67 19a-. 6^., at 6 per cent, foi 
3 years 8 months 16 days? 

3. "What IS the interest of £127 155. 4^., at 6 per cent, 
for 3 years and ? months ? 

4. What is the interest of £107 I65. 10c?., at 7 pei cent: 
for 3 years 6 months and 6 days ? 

5. What will £279 135. M, amount to in 3 years and a 
half, at 5^ per cent per annum % 

PARTIAL PAYMENTS. 

2t)7, A Partial Payment is a payment of a part of a note 
cr bond. 

We shall give the rule established in New York (see 
Johnson's Chancery Reports, vol. i. page 17), for computing 
the interest on a bond or note, when partial payments have 
been made. The same rule is also adopted in Massachusetts, 
and in most of the other states. 

266 How dojou ^nd the interest when lYie prvsMS^v^J^ \ji\x\ v»>»x^^ 
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Rule. — I. Compute the interest on the principal to the 
time of the first payment, and if the payment exceed this 
interest, add the interest to the principal and from the sum 
mbtract the payment : the remainder forms a ?iew principal^ : 

II. But if the payment is les^< than the interest, take wo 
notice of it until other payments are made, which in all, 
shall exceed the interest computed to the time of the laM 
payment : then add the interest, so computed, to the princir 
fed, and from toe sum suhtract the sum, of the payments : 
the remainder vdll farm a new princijpal on which interest 
is to be computed as before. 

Note. — In computing interest, on notes, observe that the day on 
which a note is dated and thfc day on which it falls due, are not 
both reckoned in determining the time, but one of them is always 
excluded. Thus, a note dated on the first day of May and falling 
due on the 16th ot June, will bear interest but one month and 
15 days. 

EXAMPLES. 



S349,99 8 " Buffalo, May Ist^ 1826, 

1. For value received, I promise to pay James Wilson or 
order, three hundred and forty-nine dollars ninety-nine cents 
and eight mills, with interest at 6 per cent. « 

James PayweU. 

On this note were endorsed the following payments : 
Dec. 25th, 1826 Received $49,998 
July 10th, 1827 « $ 4,998 

Sept. 1st, 1828 "' $15,008 

June 14th, 1829 " $99,999 

What was due April 15th, 1830 1 

Principal on int. from May 1st, 1826, - - - $349,998 ' 
Interest to Bet. 25th, 1826, time of first pay- 
ment, 7 months 24 days 13,649-f. 

Amount - - , $363,647. 

i^^. What ia a partial payment '\ Vf\k«t \» t^ xule ^ minpming 
intv^r*'y.t n'ftt:'n tln^r** are pTirtial p?v.y\n«ut» "* 
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Payratnl Dec. 25tli, exceeding interest then due t 49,998 

Remainder for a new principal $313,649 

Interest of $313,649 from Dec. 25, 1826, to 

June 14th, 1829, 2 years 5 months 19 days, $ 46,4721 

Amount $360,1211 

Payment, July 10th, 1827, less than ) g 4 ggg 

interest then due J ' 

Payment, Sept. 1st, 1828 - - - - 15,0 08 

Their sum less than interest then due $20,006 

Payment, June 14th, 1829 - - . - 99,999 

Their sqm exceeds the interest then due - - $120,005 

Remainder for a new principal, June 14, 1829, $240,1161 

Interest of $240,168 from June 14th, 1829, to 

April 15th, 1830, 10 months 1 day - - - $ 12,0458 
Total due, April 15th, 1830 - $252,1619+ 

$3469^32 New York, Feb, 6, 1825. 

2. For value received, I promise to pay William Jenks, or 
order, three thousand four hundred and sixty-nine dollars and 
chirty-two cents, with interest from date, at 6 per cent. 

Bill Spendthrift, 
On this note were endorsed the following payments : 

May 16th, 1828, received $ 545,76 

May 16th, 1830, " $1276,00 

Feb. Ist, 1831, " $2074,72 
What remained due Aug. 11th, 1832? 

3. A's note of $635,84 was dated September 5, 1817, oa 
which were endorsed the following payments, viz. : Nov, 
13th, 1&19, $416,08 ; May 10th, 1820, S152,00 : what waa 
due March 1st, 1621, the interest being 6 per cent 1 

LEGAL INTEREST. 

258. Legal Interest is the interest which the law permits 
a person to receive for money which he loans, and the laws 
do not favor the taking of a higher rate. Li most of iW 
States the rate is fixed at 6 per ^ervt*, m'^^^^^s^^'^^^^^^'*^ 
Carolina and (reorgia, it is 7 ; and iu some o^ ^^^^^ '^VaXsi'^' ^^^«• 
rate /> tixeJ lut high &» 10 per cent. 

Q 
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PROBLEMS IN IMTKREST. 

269. In all questions of Interest there are foui things cob 
sidered, viz. : 

Istt The principal ; 2c?, The rate of interest , 3d The 
time ; and 4tky The amount of interest 

If three of these are known, the fourth can be found. 

I. Knowing the principal, rate, and time, to find the Inter- 
est. This case has already he3n considered. 

II. Knowing the interest, time, and rate, to find t)ie prin^ 
cipal. 

Cast the interest on one dollar for the given time, and then 
divide the given iriterest by it — the quiotieiii vnll be the princi- 
paL 

III. Knowing the interest, the principal, and the time, to 
find tjie rate. 

Cast the interest on the principal for the given time at 1 per 
cent and then divide the given interest by it —the quotient loill 
be the rate of interest, 

IV. Knowing the principal, the interest, and the rate, to 
find the time. 

Cast the interest on the given principal at the given rate 
for 1 year and then divide the interest by it — the quotienii 
vnll be the time in years and decimals of a year, 

EXAMPLES. 

1. The interest of a certain sum for 4 years, at 7 per cent, 
is $266 : what is the principal ? 

2. The interest of $3675, for 3 years, is $771,75 : what ia 
the rate *? 

3 The principal is S459, the interest 8183,60, and the 
rate & per cent : what is the time 1 

4. The interest of a certain sum, for 3 years, at 6 per cent, 
Is $40,50 : what -is the principal % 

5. The principal is JS5918, the interest $269,28, and the 
rate 4 per cent : what is the time ? 

irj^ What is legal interest ! 

^9. How moDy things are conaidexed \\\ e\et^ \\u«stu4iv i»f interest 1 
^Jjut are they ? Wlwt is tlu? tuU; foT p;uA\^ 



COMPOUND INTKKiiST. 251 



COMPOUND INTEREST. 



260. Compound Interest is when the interest on a prinol- 
pal, computed to a given time, is added to the principal, and 
the interest then computed on this amount, as .on a new 
principal. Hence, 

Compute the interest to the time at which it becomes due : 
then add it to the principal and compute the interest on the 
a/mount as on a new principal: add the interest again to 
the principal and compute the interest as before; do the 
same for all the times at which payments of interest become 
dice ; from the last result sicbtract the principal, and the 
remainder vnU be the compound interest, 

EXAMPLES. 

1 What will be the compound interest, at 7 per* cent, of 
$3750 for 2 years, the interest being added yearly ? 

OPERATION. 

$3750,000 principal for 1st year. 

$3750 X. 07= 262,500 interest for 1st year. 

4012,500 principal for 2d . ** 

$4012,50 X. 07- 280,875 interest for 2d " 

4293,375 amount at 2 years. 
1st principal 3750,000 
Amount of interest $543,375. 

2. If the interest be computed annually, what will be the 
compound interest on $100 for 3 years, at 6 per cent? 

3. What will be the compound interest on $295,37, at 6 
per cent, for 2 years, the interest being added annually ? 

4. What will be the compound interest, at 5 per cent, o^. 
$1875, for 4 years ? 

5. What is the amount at compound interest of $250, foi 
2 years, at 8 per cent 1 

6. What is the compound interest of S939,64, for 3 years, 
at 7 per cent 1 

7. What will $125,50 amount to in 10 years, at 4 ijer <^«ec^ 
sompound interest ? _ 

260 M 'hat uf compumid interest % Wow «Vo ^ovx \ivi\ixv^^^^^ 
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Not*. — The operation is rendered much shorter and easier, by 
taking the amount of 1 dollar for any time and late given in the 
following table, and multiplying it by iho given principal; the 
product will be the required amount, from which subtract the 
given principal, and the result will be the compound interest.* 

TABLE. 

Which shows the amount of Si or £1, compound interest, from 1 yesir 
to 20, and at the rate oi 3, 4, 5, 6, and 7 per cent. 



Years. 


3 per cent. 


4 per cent.,5 per cen:. 


6 per cent. 


7 per cent. 


Veare. 

1 


1 


1.03000 


1.04000 


1.06000 


1.06000 


1.07000 


2 


1.06090 


1.08160 


1.10250 


1.12360 


1.14490 


2 


3 


1.09272 


1.12486 


1.15762 


1.19101 


1.22504 


3 


4 


1.12550 


1.16985 


121650 


1.26247 


1.31079 


4 


5 


1.15927 


1.21665 


1.27628 


1.33822 


1.40256 


5 


6 


1.19405 


1.26531 


1.34009 


1.41851 


1.50073 


6 


7 


1.22987 


1.31593 


1.40710 


1.50363 


1.60578 


7 


d 


1.26677 


1.36856 


1.47745 


1.59384 


1.71818 


8 


9 


1.30477 


1.42331 


1.55132 


1.68947 


1.83845 


9 


10 


1.34391 


1.48028 


1.62889 


1.79084 


1.96715 


10 


11 


1.38423 


1.63945 


1.71033 


1.89829 


2.10485 


11 


12 


1.42576 


1.60103 


1.79585 


2.01219 


2.25219 


12 


13 


1.46853 


1.66507 


1.88564 


2.13292 


2.40984 


13 


14 


1.61258 


1.73167 


1.97993 


•2.26090 


2.57853 


14 


16 


1.65790 


1.80094 


2.07892 


2.39656 


2.75903 


15. 


16 


1.60470 


1.87298 


2.18287 


2.54035 


2.95216 


16 


17 


1.66284 


1.94790 


2.29201 


2.69277 


3.16881 


17 


18 


1.70243 


2.02581 


2.40661 


2.85433 


3.37993 


18 


19 


1.75350 


2.1068412.52695 


3.02559 


3.61652 


19 


20 


1.80611 


2.191121-2.65329 

1 


3.20713 


3.86968 


20 



Note .—When there are months and days in the time, find the 
amount for the years^ and on this amount cast the interest for the 
months and days : this, added to the last amount, will be the re- 
quired amount for the whole time. 

8. What i? the amount of $96,50 for 8 years and 6 months, 
interest being compounded annually at 7 per cent ? 
-'9. What Ib the compound interest of $300 for 5 years 

2 months and 15 days, at 6 per cent ? 

10. What is the compound intercBt of $1250 for 3 years 

3 months and 24 days, at 7 per cent 1 

J J. What will $56,50 amount to in SJO years and 4 monUxs, 
Bt 5 per cent compound inleteRt'l 
* Tho rcnuH may dill'er n\ \\\%> nv\\\* xA**^ « ^'^^^ ^^^ '^^vWvw^^Vj tfes 

nl/wr tiih: 
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DISCOUNT 

261 Discount is an allowance made for the payment ol 
money before it is due. 

The face of a note is the amount named in the note.* 

N 

Note. — Days of grace are dfiys allowed for the payment ol 
a note after the expiration of the time named on its face. By 
mercantile usage a note does not legally fall due until 3 days 
after the expiration of the time named on its face, unless the note 
specifies witlioiU grace. 

Days of grace, however, are generally confined to mercantile 
paper and to notes discounted at banks. 

262. The present value of a note is such a sum as being 
put at interest until the note becomes due, would increase tq 
an amount equal to the face of the note. 

The discount on a note is the difierence between the face 
of the note and its present value. 

1. I give my note to Mr. Wilson for $107, payable in 
1 year : what is the present value of the note, if the interest 
is 7 per cent ? what the discount ? 

OPERATION. 

Analysis.— Since 1 dollar in 1 year, Il07-r-l,07 = $100. 

at 7 per cent, will amount to $1,07, the , proof. 

present value will be as many dollars Int. $100 lyr.cz $ 7 

as $1,07 is contained times in the lace Principal, * 100 

of the note, viz., $100.: and the dis- . ' *T7v7 

count will be $107— $100=$7 : hence, amount, ^lU/ 

Discount, 7 

Divide tlhd face of the note by 1 dollar pltis the interest oj 
I dollar for the given timey and the quotient will be the pre- 
sent value: fxike this sum from the face of the note and tht 
remainder will be the discount. 



26 1-. What is discount 1 What is the face of a notel What are da?^ 
of grace 1 

262. What is present value f What is t\ie d\wio\XTvX\ ^ft.^-^ ^^^ ^^^ 
find the prsFent value of a note 1 

* Sbb Ap}>endix* y^^^ «^^*^^ 



2l^ DISOUUKT. 

EXAMPLES. 

I. What is the present value of a note for $1828,75, due 
in 1 year, and bearing an interest of 4^ per cent ? 

k;. A note of $1651,50 is due in 11 months, but the person 
to wkom it is payable sells it with the discount off at 6 per 
cent : how much shall he receive ? 

Note. — ^When payments ate to be made at different times, ^nd 
the present valine of the sums separately y and their sum will be the 
present value of the note, 

3. What is the present value of a note for $10500, on which 
$900 are to be paid in 6 months ; $2700 in one year ; $3900 
in eighteen months ; and the residue at the expiration of two 
years, the rate of interest being 6 ])er cent per annum ? 

4. What is the discount of i 4500, one-half payable in six 
months and the other half at the expiration of a year, at 7 
per cent per annum ? 

5. Wuat is tlie present value of $5760, one-half payable in 

3 months, one-third in 6 months, and the rest in 9 months, 
at 6 per cent pei annum ? 

6. Mr. A gives his note to B for $720, one-half payable m 

4 months and the other half in 8 months ; what is the present 
value of said note, discount at 5 per cent per annum ? 

7. What is the difference between the interest and discount 
of $750, due nine months hence, at 7 per cent? 

8. What is the present value of $4000 payable in 9 months, 
discount 4^ per ^zni jper annum ? 

9. Mr. Johnson has a note against ]\Jsr. Williams for 
$2146,50, dated August I7th, 1838, whi^B^comes due Jan. 
11th", 1839 : if the note is discounted 'at 6 per cent, what 
ready money must be paid for it September 25th, 1838 ? 

10. C owes D $3456, to be paid October ^th, 1842; C 
wishes to pay on the 24th of August, 1838, to which D con- 
sents ; how much ought D to receive, interest at 6 per cent ? 

II. What is the present value of a note of $4800, duo 4 
years hence, the interest being computed at 5 per cent per 
annum ' 

12. A man having a horse for sale, ofiered it for $225 cash 
jij hand, or $230 at 9 months ; the buyei chose the latter : 
did the seller lose or make b'y \ua offei, svvpi^mng money to 
be worth 7 per cent ? 
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BANK DISCOUNT. 

263. Bank Discount is the charge made by a bank for the 
payment of money on a note befbie it bLcomes due. 

By the custom of banks, this discount is the interest on the 
' amount named in a note, <*jilculated from the time the note 
is discounted to the time v.-licu it falls due; in whicft time 
. the three days of grace ajc :Jways included. 
The interest is always paid in advance. 

RiTLE. — Add 3 days to the time which the note has to run^ 
arid then calculate th-e interest for that time at the given rate, 

l:XAMPLES. 

1. What is the bank discount of a note for $350, payable 
3 months after date, at 7 per cent interest ? 

2. What is the bank discount of a note of $1000 payable 
in 60 days, at 6 per cent interest ? 

3. A merchant sold a cargo of cotton for $15720, for which 
he receives a note at' 6 months : how much money v/ill he 
receive at a bank for this note, discounting it at 6 per cent 
interest ? 

.4. What is the bank discount on a note of $556,27 paya- 
ble in 60 days, discounted at 6 per cent interest ? 

5. A has a note against B for S3456, payable in three 
months ; he gets* it discounted at 7 per cent interest . how 
much does he receive ] 

6. What is the bank discount on a note of $367,47, having 
I year, 1 month, and 13 days to run, as shown by the fiice of 
the note, discounted at 7 per cent. :' 

7. For value received, I promise to pay to John, Jones, on 
the 20th of November next, six thousand five hundred and 
seventy-nine dollars and 15 cents. What will be the discount 
on this, if discounted on the 1st of August, at 6 per cent per 
annum 1 

263. What is bank discount 1 How is iivtctcat ^CB\c;vi\^\.'fe^ 'V>'^ ^^ 
custom of banks 1 How i« the interest paid '^ Wow ^o ti^sw SSxv^^ "Osv^ 
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8. A merchant bought 175 barrels of flour at $7,50 ceritp 
a barrel, and sells it immediately for $9,75 a barrel, for 
which he receives a good note, payable in 6 months. If he 
should get this note discounted at a bank, at 6 per cent, what 
will beliis gain on the flour 1 

264. To make a note due at a future time, whose present 
value shall be a given amount. 

1. For what sum must a note be drawn at 3 months, so 
that when discounted at a bank, at 6 per cent, the amount 
received shall be $500 1 

Analysis. — If we find the interest on 1 dolffiLr for the given 
time, and then subtract that interest from 1 dollar, the remainder 
will be the present value of 1 dollar, due at the expiration of that 
time. Then, the number of times which the present value of 
the note contains the present value of 1 dollar, will be the num- 
ber of dollars for which the note must be drawn : hence, 

Divide the present value of the note by the present value of 
1 dollar y reckoned for the same time and at the same rate of 
interest, and the quotient will be the face of the note. 

OPERATION. 

Intercist of Si for the time, 3mo. and 3(ia.=S0,0155, which 
taken from $1, gives present value of $1=0,9845 ; then, $500~i- 
0,9845=$507,872 + =face of note. 

• ' PROOF. 

Bank interest on $507,872 for 3 months, including 3 days of 
grace, at 6 per cent=7,872, which being taken from the face ol 
the note, leaves $500 for its present value. 

EXAMPLES. 

1. Fot what ^sum must a note be drawn, at 7 per c«nt, 
payable on its face in 1 year 6 months and 15 days, so that 
when discounted at bank it shall produce $307,27 ? 

2. A note is to be dr&vVn having on its face 8 months and 
1 2 days to run, and to bear an interest of 7 per cent, so that 
it will pay a debt of $5450 : what is the amount ? 



S64. How do you make a note i^vajabVe ski a future time, whose pf^ 
*acrf ^aluB fiha// ha a i;iv#»ii nin»iiv\t "^ 
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3. What sum, 6 mqnths and 9 days from July 18th, 1856, 
drawing an interest of 6 per cent, will pay a debt of $674,89 
at bank, on the 1st of August. 18-'^»6 ? 

4. Mr. Johnson has Mr. Squires' note for $874,57, having 
.4 months to run, from July 13th, without interest. ■ On tht 

first of October he wishes to pay a debt at bank of ^750,2fS, 
and discounts the note at 5 per cent in payment : how much 
must lie receive back from the bank ? 

5. Mr. Jones, on the l.st of June, desires to pay a debt ai 
bank by a note dated May 16th, having 6 months to run and 
drawing 7 per cent interest : for what amount ' must the note 
be drawn, the debt being 81683,75 '! 

6. Mr. "Wilson is indebted at the bank in the sum of 
$367,464, which he •washes to pay by a note at 4 months 
with interest at 7 per cent : for what amount must the note 
be drawn ? 

EQUATION OF PAYMENTS. 

265. Equation of Payments is the operation of finding the 
mean time of payment of several sums due at different times, 
so that no interest shall be lost or gained.* 

1. If I owe Mr. Wilson .2 dollars tc be paid in 6 months, 
3 dollars to be paid in 8 months, and 1 dollar to be paid in 
12 ninths, what is the mean timt of payment ? 

OPEKATIO:?^. 

Int. of S2 for 6mo. = int. of SI for 12»io. 2x 6^12 

'* of $3 for 8mo.=:int. of SI for 24wo. 3x 8 = 24 

" of $1 for 127wo. = int. of SI for 12w,o. 1 x 12=12 

S6 * 48 48 

Analysis. — The interest on all the sums, to the times of pay- 
ment, is equal to the interest of Si for 48 months. But 48 is 
equal to the sum of all the products which arise from multiplying 
each svim by the time at which it becomes due : hence, the sum 
of the products is equal to the time which would be necessary for 
Si to produce the same interest as would be produced by all the 
principals. 

* The mean time of payment is sonvelvrcve'a iovxTv<i\i^ "^^x. %ix^wsx%^^^^ 
present value of each payment ; but the TvAe \vetfc ^vjcw V-aa ^^^ %sa>^ 
tJon of the best authorities hi this euuntt-y a.\\A^\\^«vv^ 
17 
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If $1 will produce a certain interest in 48 months, in what time 
will $6 (or the sum of the payments) produce the same interest ? 
The time is obviously found by dividing 48 (the sum of the pro- 
f'ucts) by S6, (the sum of the paymeitts.) 

Hence, to find the mean time, 

Multiply each payment by the time before it becomes due^ 
and divide the sut/i of the prodvxts by the sum of the pay 
ments : the quotient will be the mean time. 

EXAMPLES. 

1. B owes A $600 ; $200 is to be paid in two iriDnths, 
$200 in four months, and $200 in six months : what is the 
mean time for the payment of the whole % 

OPERATION. 

ANALYSis.—We here multiply each 200x2= 400 

sum by the time at which it becomes 200x4= 800 

due, and divide the sum of the .products 200 X 6= 1200 

by the sum of the payments. ClOO )24l00 

Ans. 4 months. 

2. A merchant owes $600, of which $100 is to be paid in 
4 months, $200 in 10 months, and the remainder in 16 
months : if he pays the whole at once, in what time must he 
make the payment? 

3. A merchant owes $600 to be paid in 12 months, $800 
to be paid in 6 months, and $900 to be paid in 9 months : 
what is the equated time of payment 1 

4. A owes B $600 , one-third is to ^e paid in 6 months, 
one-fourth in 8 months, and the remainder in 12 months : 
what is the mean time of payment ? 

5. A merchant has due him $300 to be paid in 60 days, 
$600 to be paid in 120 days, and $750 to be paid in IbO 
days : what is the equated time for the payment of Ihr 
whole ' 

6. A merchant has due him $1500: one-sixth is to be 
paid in 2 months, one^third in 3 months, and the rest in 6 
monllis : what is the equaled lime for the payment of the 
whole ? 

Hb',5, What is equ^iou of paymculsl \\.o>n ^o NviW ^\vi l\\ft mean or 
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. /. I ftwe SlOOO to be paid on the first of January, $1500 
o/i the 1st of February, ^3000 on the 1st of March, and 
S4000 on the 15th of April : reckoning from the 1st of Janu- 
ary, and calling February 28 days, on what day must the 
money be paid ? 

NoTK. — If one of the payments, as in the above example, is due 
on the day from which the equated time is reckoned, its corres- 
ponding product will be nothing, but the payment must still be 
added in finding the sum of the payments. 

8. 1 owe Mr. Wilson $100 to be paid on the 15th of July, 
$200 on the 15th of August, and 300 on the 9th of Septem- 
ber : what is the mean time of payment ? 

OPERATION. 

From 1st of July to !>; }];iyrnent 14 days. 
" " " to 2(1 ijayment 45 days. 

*' " *• to lid payment 70 days. 

100x14= 1400 

200x45= 9000 

Then by rule given above we 300x70 = 21000 

^^^®' 600 6i00)314|00 

- 52|- 

Hence, the equated time is 52i days from the 1st of July : that 
is, on the 2 2d day of August. 

But if we estimate the time from the 15th of July we shall have 

From July 15th to 1st payment Q days. 
" " to 2d payment 30 days. 

** " to 3d payment 54 days. 

Then, 100 x 0= 000 

200x30= 6000 
300 X 5 4 -^ 162 00 
600 6;Q0)222|Q0" 

Hence, the payment is due in 37 days from July 15th : or, on 
tlie 2 2d of AugUfct — the same as before. 

Therefore : Afiy day may be taken as the one from vikich 
the 7nean time is reckoned. 



Note. — If one payment is due on the da.^ ^toiiv >n\vv«:^\ \Xvfe \>Kv^«s^a 
riM:koned, how do you treat it? Can you coiu^vitfe xXvei\Axa» Sxw>a.^vc3 
OayJ 
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9. Mr. Jones purchased of Mr. Wilson, on a credit of six 
months, goods to the following amounts : 

16th of January, a. bill of $3750, • 
10th df February, a bill of 3000, 
6th of March, a bill of 2400, 
8th of June, a bill of 2250. 

He wishes, on the 1st of July, to give his note for the 
amount : at what time must it be made payable ? 

10 Mr. Gilbert bought $4Q00 worth of goods he was to 
pay $1600 in five months, $1200 in six months, and the re- 
mainder in eight months : what will be the time of credit, if 
he pays the whole amount at a single payment 1 

11. A merchant bought several lots of goods, as follows : 
A bill of $650, June 6th, 
A bill of 890, July 8th, 
A bill of 7940, August 1st. 

Now, if the credit is 6 months, how many days from De- 
cember 6th before the note becomes due 1 At what time T 

ASSESSING TAXES. 

26G. A tax is a certain sum required to be paid by the 
inhabitants of a town, county, or state, for the support of 
govyrnment or some public object, it is generally collected 
from each individual, in proportion to the amount of his 
property^ 

In some states, however, every white male citizen over the 
age of twenty-one years is requir^d^to pay a certain tax. 
This tax is called a poll-tax ; and each person so taxed is 
called a. poll. 

267. In assessing taxes, the first thing to be done is to mak 
a complete inventory of all the property in the town on which 
the tax is to be laid. If there is a poll-tax, make a full list 
of the polls and multiply the number by the tax on each 
poU, and subtract the product from the whole tax to be 

266. What i^^ tar 1 How va vl ffeivciaW^ to\\e«Xvi^\ "^XttX vd ^ 
poU-Uix 7 ^v: 
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raised, by the town : the remainder will be the amount to 
be raised on the property. Having done this, divide the 
whole tax to be raised by the ammiTit of taxable jjroperty, 
and the gtcotient vdU be the tax on Si. Then multiply thif 
quotient by the inventory of each individual, and the product 
will be the tax on his property. 

EXAMPLES. 

1. A certain town is to be taxed $4280 ; the property on 
which the taxis to be levied is valued at $1000000. Now 
there are 200 polls, each taxed $1,40. The. property of A 
is valued at $2800, and he pays 4 polls . 

B's at $2400, pays 4 polls. E's at 87242, p\ys 4 polls. 
. C's at $2530, pays 2 " F's at $1051, pays 6 " 
D's at $2250, pays 6 *• G's at $1600,80 pays 4 " 

What will be the tax on 1 dollar, and what will be A*i 
tax, and also that of each on the list ? 

First, $1,40 X 200rz:$280 amount of poll-tax. 
$4280 — $280=4000 amount to be levied on property. 
Then, $4000-^$1000000=:4 mills on $1. 
Now, to find the tax of each," as A's, for example, 
A's inventory - - - . $2800 

,004 



11,200 
4 polls at $1,40 each - - 5,60 

A's whole tax - - .. - $16,800 

In the same manner the tax of each person in the town- 
ship may be found. 

Having found the per cent, or the amount to be raised on 
each dollar, form a table showing the amount which certain 
sums would^ produce at th6 same rate per cent. Thus, after 
having found, as in« the last example, that 4 mills are to be 
raised on every dollar, we can, by multiplying in succession 
by the numbers 1, 2, 3, 4, 5, 6, 7, 8, &c., formthe following 

267. What is the first thing to be done in assessing a taxi K ^3csRsta 
III a poll-tax, how do you find the amount \ B.ovi \>^fciv ^vi ^cvv'wcASSc^ 
per cept of tax to he levied on a doUar^ Uovj iVo ^vivx \X\e\\ ^>ax^ SX>R 
maount to be levied oti each iiidividua.1^ 



▲MKBSmG TAXES. 
TABLE. 



$ $ 


$ $ 


$ $ 


1 gives 0.004 


20 gives 0.080 


300 gives 1.200 


2 " 0.008 


30 " 0.120 


400 ' 


1.600 


3 " 0.012 


40 *' 0.160 


500 ' 


2.000 


* 4 " 0.016 


50 " 0.200 


600 * 


. 2.400 


5 ;* 0.020 


60 " 0.240 


700 * 


2.800 


6 " 0.024 


70 " 0.280 


800 * 


3.200 


7 " 0.028 


80 " 0.320 


900 * 


3.600 


8 " 0.032 


90 " 0.360 


1000 * 


4.000 


9 " 0.036 


100 " 0.400 


2000 * 


8.000 


10 " 0.040 


200 " 0.800 


3000 " 12.000 



This table shows the amount to be raised on each sum m 
the columns under $'s. 

EXAMPLES. 

1.. Find the amount of B's tax from this table. 

B's tax on $2000 - - is - 88.000 

B's tax on 400 - - is - $1,600 

B's tax on 4 polls, at $1,40 - $5.600 

B's total tax - - is - $15,200 

2. Find the amount of C's tax from the table. 



C's tax on $2000 - 

C's tax on 500 - 

C's tax on 30 - 

C's tax on 2 polls - 

C's total tax - - 



$8,000 
$2,000 
$0,120 
$2.800 
is - $12,920 



IS 

is 
is 

is 



In a similar manner, we might find the taxes to be paid 
by D, E, &c. 

3. If the people of a town vote to tax themselves $1500, 
to build a public hall, and the property of the tow;i is valued 
at $300,000, what is D's tax, whose property is VEilued at 
$2450 1 

4 In a school district a school is supported by a tax od 

the property of the district valued at $121340. A teacher ia 

employed for 5 months at $40 a month,' and contingent ex- 

penBGS are $42,68 ; what will be a farmer's tax whose property 

i» valued at $3126 ? "^ 



I 
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COINS AND CURRENCY. 

268^, Coins are pieces of metal, of gold, silver, or coppe 
fixed values, and impressed with a public stamp prescr 
by the country where they are made. These arc ca 
specie, and are declared to be a legal tender in j^Tnen 
debts. The Constitution of the United States provides, 
gold and silver only shall be a legal tender. 

269. Currency is what passes for money. In our cou 
diere are three kinds. 

UL The coins of the country : 

2c?. Foreign coins, having a fixed value established 
law : 

3c?. Bank notes, redeemable in specie. 

Note. — The foreign coins most in use in this country are 
English shilling, valued at 22 cents 2 mills ; the English s 
reign, valued at S4,84 ; the French franc, valued at 18 cer 
mills ; and the five-franc piece, valued at $0,93. 

Although the currency of the United States is in dol 
cents and mills, yet in some of the States accounts are 
kept in pounds, shillings and pence. 

In all the States the shilling is reckoned at 12 pence^ 
pound at 20 shillings^ and the dollar at 100 cents. ' » 

The following table shows tha number of shillings ij^^ 
lar, the value of £1 in dollars, and the value of $V'ia 



firaction of a pound : 
In English currency. 
In N. E., Va., Ky., 

Tenn., 
In N. Y., Ohio, N. \ 

Carolina, 
In N. J., Pa., Del. 
'V Md., 

In^. Carolina <&; Ga. 
In Canada & Nova 

Scotia, 



4s. 

18. 
45. 

5«. 



6(^. 



£1: 

£1 = 



8rf. 



- i)l=:$2i. 

- £1=:$2|, 
. £1 = $42, 

- £l=S4, 



$4,84, and $i = £^ 
and$l=£ 



and $1=£ 

and $!=£ 
and$l~£ 
and$l=£ 



868. What are corns ' 
ie^3J teader 1 



What are they c?iWe«i^ ^WoaX va. 
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REDUCTION OF CURRENCIES 

270. Reduction of Currencies is changing tiieir deuomiitft- 
tions without changing their values. 

There are two cases of the Reduction^ of Currencies : 

1st. To change a currency in pounds shillings and pence, , 

to United States currency. 

2d. To change United States currency to porunds, shillings 

and peftce. 

271. To reduce pounds, shillings and pence to United 
States currency/. 

1. What is the value of £3 125. 6d,, New England cur- 
rency, in United States money ? 

OPERATION. 

Analysis.— Since £l=$3i, the £3 125. 6rf. — £3.625 
number of dollars in £3 125. 6d,= do^g in £1 — 34 

£3.625, will be equal to £3.625 * or\Q^ 

taken 3i times : that is, to $12,08 : l.^U«-f 

hence, - 10.815 

Ans. $12,083-1- 

Multiply the amount reduced to pounds and the decimals of 
a pound by the number of dollars in a pound, and the product 
will be the answer. 

272. To reduce United States money to pounds, shillings 
and pence, ^ 

' 1. What is the value of $375,87, in pounds, shillings and 
penciB, New York currency 1 

Analysis. — Since $l=£f, the 
number of pounds in S375.87 will be operation. 

equal to this number taken f times : $375.87 X f= £150.348 
that is, equal to £150.348=i:i50 65. =£150 65. 1 1^. 

llW. : hence, 

269. What is currency 1 How many kinds are there "i What foreign 
coins are most used in this country 1 What are the denominations of 
United States currency 1 . What denominations are sometimes used in 
the States 1 

270. What is reduction of currencies 1 How many kinds of reduo- 
iJon are there 1 What are they ? 

27J. What is the rule for reducmg ftoux ^o\iu«ia, shilling.s and iHnicfl 
fo United Stales jiiuuey ^ 
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Multiply the amount by that fraction of a pound which 
denotes the value of $1, and the product will be the answer in 
pounds and decimals of a pound. 

EXAMPLES. 

1. What is the value of £127 \^s. 6rf., New England 
burrenoy, in United States money ] 

2. What is the value of $2863,75 in pounds, Bhillii%s and 
pence, Pennsylvania currency ? ' » 

3. What is the value of £459 35. 6g?., Georgia currency, in 
United States money ? 

4. What is the value of $973,28 in pounds, shillings and 
pence, North Carolina currency? 

•5. What is the value m United States money of £637 18^. 
8rf., Canada currency? 

6. Reduce $102,85 to English money; to Canada cur- 
rency ; to New England currency ; to New York currency ; 
to Pennsylvania currency ; to South Carolina currency. 

7. Reduce £51 13s. ^d. English money; £62 IO5. Can- 
ada currency; £75 New England currency; £100 New 
York currency; £193 156\ Pennsylvania currency ; and £58 
6«. l\d. Georgia currency, to United States money. 

EXCHANGE. 

273. Exchange denotes the payment of a sum of money 
by a person residing in one place to a person residing in ah-' 
other. The payment is usually made by means of a bill of 
exchange. 

A Bill of Exchange is an order from one person to another 
directing the payment to a third person named therein of a 
certain sum of money : 

1, He who writes the open letter of request is called the 
drawer or maker of the bill. 

2. The person to whom it is directed is called the drawee, 

272. What is the rule for reducing from United States money to 
pounds, siiillings and pence 1 

273. What does eicchange denote \ How is the i^a.yD[\e,xv\. ^w^va^ 
made 1 What is a bill of exchange 1 WViO \a V\ie «\t^nn«^ ^^i\vo ^^ 
drawee ^ W'ho ihf buyer or remitter ^ 
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3. The person to whom the money is ordered to be paid is 
called the 'payee ; and 

4. Any person who purchases a bill of exchange i& called 
the luyer or remitter. 

274. A bill of exchange as called an inland hill, when the 
drawer and drawee both reside in the same country ; and when 
they^eside in^ different countries, it is called a foreign bill. 

Bxchange is said to be at par^ when an ariioiint at the 
place from which it is remitted will pay an equal amount at 
the place to which it is remitted. Exr^Tfuige is said to be at 
a. premium, or above par, when the sum tc be remitted will 
pay less at the place to which it is remitted ; and at a dis- 
count, or below par, when it will pay more. 

EXAMPLES. 

1. A merchant at Chicago wishes to pay a bill in New 
York amounting to $3675, and finds that exchange is 1-J- per 
cent premium : what must he pay ibr his bill .' 
- 2. A merchant in Philadelphia wishes to remit to Charles- 
ton $8756,50, and finds exchange to be 1 per cent below p^r ; 
what must he pay for the bill ? 

3. A merchant in Mobile wishes to pay in New York 
$6584, and exchange is 2^ per cent premium : how much 
must he pay for such a bill ? 

4. A merchant in Boston wishes to pay in New Orleana 
$4653,75 ; exchange between Boston and New Orleans is 1^ 
per cent below par : what must he pay for a bill 'I 

' 5. A meirchant in New York has S3690 which he wiished 
to remit to Cincinnati ; the exchange is 1^ per cent below 
par : what will be the amount of his bill '? 

FOREIGN BILLS. 

275. A Foreign Bill of Exchange is one in which tlie 
drawer and drawee live, in different countries. 

Note. — In all Bills of Exchange on England, the £ sterling is 
the unit or base, and is still reckoned at its former value of $4| 
?=S4,4444+, instead of its present value $4,84. 

274. Wi2en is a bill of exchange said^lo be inland 1 When foreign 1 
When is exchange said to be at pat \ NN,\iciv ^x a. premium 1 When 
at a fiiacouut i 



V 
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Hence, £1 =$4.4444 -f 

Add 9 per cent, .3999 

Gives the present value of £l $4.8443. 

Hence, the true par value of Exchange on England 13 
9 per cent on the nominal base., 

I. A merchant in New York wishes to remit to England 
a bill of Exchange for £125 155. ^d: how much mifst he 
pay for this bill when exchange is at 9^ per cent premium ? 

£125 155. e>d, =£125.775 

Add 9^ per 6ent - - - - 11.9486+ 

gives amount in £'s, at $4|=-^. £1.37.7236+ 

NoTE. — The pounds and decimals of a pound are reduced to 

dollars by multiplying by 40 and dividing by 9 — giving, in this 

case, $612,105. 

Rule. — I. Reduce the amount of the bill to pounds and 
decimals of a pounds and then add the pi'emium ofexcJiange, 

II. Multiply the result J^y 40 and divide the product by 
9 : the quotient vnU be the' answer in United States Money. 

2.. A merchant shipped 100 bales of cotton to Liverpool, 
^ each weighing 450 pounds. They were sold at l\d. pei 
f^ pound, and the freight and charges amounted to £187 IO5. ^ 
He sold his bill of exchange at 9| per cent premium : how 
much should he receive in United States Money ? 

3. There were shipped fnpm Norfolk, Va., to Liverpool, 
S5hhd. of tobacco, each weighing 450 pounds. It was sold 
at Liverpool for 12^. -per pound, and the expenses of freight 
and commissions were £92 I5. Sd. If exchange in New 
York is at a premium of 9J per cent, what should the ownei 
receive for the bill of exchange, in United States Money 1 

276 The unit or base of the French Currency is the French 
franc, of the value of 18 cents 6 mills. The franc is divided into 
tenths, called decimes, corresponding to our dimes, and into 
centimes corresponding to cents. Thus, 5.12 is read, 5 francs 
and 12 centimes. 

275. What is a foreign bill of exchange 1 In bills on England, what 
is the unit or base 1 What is the exchange value of the £ stctlvsv^N 
How much is the true value above the comncvetcvaV \^\\ft oi N>afe ^ '^xcy 
ling? Mow do you find the value of a bWV *m ^Ti^\\Av vMTt^^^s^ ^ 
United States money 1 
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All bills of exchange on France are drawn in francs. 
Exchange is quoted in New York at so many frarfcs and 
centimes to the dollar. 

1. What will be the value of a bill of exchange for 4536 
francs, at 6.25 to the dollar 1 

Analysis. — Since 1 dollar will buy operation 

5 25 francs the biirwilj cost as many 5.25)4536($864 A?is. 
dollars as 5.2o is contained times m the ^ ^ 

amount of the bill : hence, 

Divide tJie amount of the bill by the value of%\ in francs . 
the quotient is tJie amount to be paid in dollars 

2. V/hat will be the amount to be paid, United States 
money, for a bill of exchange on Paris, of 6530 francs, — 
exchange being 5.14 francs per dollar? 

3. "What will be the amount to be paid in United States 
money for a bill of exchange on Paris of 10262 francs, ex- 
3hange being 5.09 francs per dollar 1 

4. What will be the value in United States money of a 
bill for 87595 francs, at 5.16 francs per dollar ? 

DUTIES. 

277. Persons who bring goods or merchandise into the 
United States, from foreign countries, are required to land 
them at particular places or Ports, called Ports of Entry, and 
to pay a certain amount on their value, called a Duty, This 
duty is imposed by the General Government, and must be 
the same on the same articles of merchandise, in every part 
of the United States. 

Besides the duties on merchandise, vessels employed in 
commerce are required, by law, to pay certain sums ibr the 
privilege of entering the ports. These sums are large or 
small, in proportion to the size or tonnage of the vessels. 
The moneys arising from duties and tonnage, are called 
revenues. 

276. What is the unit or base of the French currency 1 Whsft is its 
value ! How is it divided 1 In what currency are French bills of ex- 
change drawn 1 

277. What is a port entry ' What is a duty 1 By whom are duties 
imposed 1 "What charges are ^esscYa te^wvted to ^ay 1 What are thie 

tuouoyg arising from tlutie* and toimagc ca\\eii\ 
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278« The revenues of the country are under the general 
direction of the Secretary of the Treasury, and to secure their 
faithful collection, the government has appointed various 
ofiicers at each port of entry or place where goods may be 
landed. 

279. The office established by the government at any port 
of entry is called a Custom House, and the officers attac^hcd 
to it are called Custom House Officers. * ' 

280. All duties levied by law on goods imported into the 
United States, are collected at the' various custom houses, and 
are of two kinds, Specific and Ad valorem. 

A specific duty is a certain sum on a particular kind of 
goods named ; as so much per square yard on cotton or wool- 
len cloths, so much per ton weight on iron, or so much per 
gallon on molasses. 

An ad valorem duty is such a pei cent on the actual cost 
of the goods in the country from which they are imported. 
Thus, an ad valorem duty of 15 per cent dn English cloths, is 
a duty of 15 per cent on the cost of cloths imported from Eng- 
land. 

281. The laws of Congress provide, that the cargoes of all 
vessels freighted with foreign goods or merchandise shall be 
weighed or gauged by the custom house officers at the port to 
which they are consigned. As duties are only to be paid on 
the articles, and not on the boxes, casks and bags which con- 
tain them, certain deductions are made from the weights and 
measures, called Allowances. 

Gross Weight is the whole weight of the goods, together 
with that of the hogshead, barrel, box, bag, &c., which con 
tains them. 

278. Under whose direction are the revenues of the country 1 

279. What is a custom house 1 What are the officers attached to it 
called \ 

280. Where are the duties collected 1 How many kinds are there, 
and what are they called 1 What is a specifiG duty ! An ad valorem 
duty] 

281. What do the laws of Congress direct in relation to foreign 
goods 1 W^hy are deductions made from their weight I WIvjA. "ssx'i 
these deductions called ] What is gross \ve\^Vv\,\ ^^\\5vV vi^ J^T-aSxX 
What is the greatest draft allowed i. What \a\.aLte\ ^NiXvdX. ^-te ^is^ 
diSereat kinds of tare 1 What allowarices ate iua«\« o\\ \v\vi»ix% 
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Draft is an allowance from the gross weight on accoon^ "• 
waste, where there is not actual tare. 

On \\2lh, ' it is 1^. 

From 112 to 224 " 2, 

*' 224 to 336 " •* 3, 

336 to 1120 '» 4, 

" 1120 to 2016 --^' 7, 

Above 2016 any weight " 9 ; 

consequently, 9Z6. is the greatest draft allowed. 

Tare is an allowance made for the weight of the boxes, 
barrels, or bags containing the commodity, and is of three 
kinds : 1&'^, Legal tare, or such as is established by law ; 2(/, 
Customary tare, or such as is established by the custom among 
merchants ; and 3rf, Actual tare, or such as is found by re- 
moving the goods and actually weighing the boxes or casks 
in which they are contained. 

On liquors in casks, customary tare is sometimes allowed 
on the supposition that the cask is not full, or what is called 
its actual watits ; and ' then an allowance of 5 per cent for 
leakage. 

A tare of 10 per cent is allowed on porter, ale ahd beer, in 
bottles, on account of breakage, and 5 per cent on all other 
liquors in bottles. At the custom house, bottles ol" the com- 
mon size are estimated to contain 2| gallons the dozen. 

Note. — For tables of Tare and Duty, see Ogden on the Tariff 
of 1842. 

EXAMPLES. 

1. What will be the duty on 125 cartons of ribbons, each 
containing 48 pieces, and each piece weighing Zoz. net, and 

' paying a duty of 82,50 per pound ? 

2. What will be the duty on 225 bags of coffee, each weigh- 
ing gross 160/6., invoiced at 6 cents per pound ;- 2 per cent 
being the legal rate of tare, and 20 per cent the duty ? 

3. What duty must be paid on 275 dozen bottles of claret 
estimated to contain 2|- gallons per dozen, 5 per cent being, 
allowed for breakage, and the duty being 35 cents per gallon 1 

4. A merchant imports 175 cases of indigo, each case 
weighing 19 6/65. gross ; 15 per cent is the customary rate of 

tare, and the duty 5 cents pei pound : what duty must he 
pay on the whole ? 
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ALLIGATION MEDIAL. 

282. Alligation Medial is the process of finding the 
price of a mixture when the quantity of each simple and its 
price are known. • 

1. A merchant mixes 8lb. of tea, worth 75 cents a pound, 
with 16lb. worth $1,02 a pound : what is the price of the 
mixture per pound ? 

Analysis. — The quantity, 8lb. of operation. 

tea, at 75 cents a pound, costs $6; 8lb, at 75c^5. = $ 6,00 
and 16/6. at $1.02 costs $16,32: 16Z6. at $1,02=$ 16,32 
hence, the mixture, = 24/6., costs ki — 9/i"\99~*To 

$22,32 ; and the price of 1/^. of the "^^ "^^liy'^^. 

mixture is found by dividing this $0,93. 

cost by 24 : hence, to find the price of the mixture, 

I. Find the cost of the entire miocture : 

II. Divide the entire cost of the mixture by the sum of 
the simples, and the quotient will be the price of the mixture. 

EXAMPLES. 

1. A farmer mixes 30 bushels of wheat worth 6s. per 
bushel, with .72 bushels of rye at 3s. per bushel, and with 
60 bushels of barley worth 26*. per bushel : what should be 
the price of a bushel of the mixture ? 

2. 'A wine merchant mixes 15 gallons of wine at $1 per 
gallon with 25 gallons of brandy "tvorth 75 cents per gallon : 
what should be the price of a gallon 5f the compound ? 

3. A grocer mixes 40 gallons of whisky worth 31 cents 
per gallon with 3 gallons of water which costs nothing : what 
should be the price of a gallon of the mixture] 

4. A goldsmith melts together 2lb. of" gold of 22 carats 
hne, (joz. of 20 carats fine, and 602;. of 16 carats fine : wha* 
is the fineness of the mixture ? 

5. On a certain day the mercury in the thernpmeter was 
observed to average the .following heights : t'rorn 6 in the 
morning to 9, 64^ ; from 9 to 12, 74^ ; from 12 to 3, SP ; 
and iVum 3 to 6, 70^ : what was the mean temperature of 
thi day ? 

*^82. What is Alli^ration Medial . WVval \a V\\c tw\vt ^v>t ^cx^\\v<vx^scvs>. 
(he price of the mixture 1 
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ALLIGATION ALTERNATE. 

283. Alligation Alternate is the process of finding what 
proportions must be taken of each of several simples, whose 
prices are known, to form a compound of a given price. It 
is the opposite of Alligation Medial, and may be proved by it. 

284. To find the proportional paru 

1. A farmer would mix oats at 3s. a bushel, rye at 6s., and 
wheat at ^ 95. a bushel, so that the mixture shall be worth 5 
shillings a bushel : what proportion must be taken of each 
sort ? 

OPERATION 



( oats, 3 

5-^ rye, 6 

( wheat, 9 



A. 


B. 


C. 


D. 


E. 


\ 


1 . 


2 


1 


3 




\ 




2 


2 


i 

.4 




1 




1 



Analysis.— On every bushel put. into the mixture, whose price 
18 less than the mean price, there will be a gain ; on every bushel 
whose price i^ greater than the mean price, there will be a loss ; 
and since there is to be neither gain nor loss by the mixture, the 
gains and losses mus* balance each other. 

A bushel of oats, when put into the mixture, will bring 5 shil- 
lings, giving a gain of 2 shillings ; and to gain 1 shilling, we mast 
take half as much, or ^ a bushel, which we write in column A. 

On 1 bushel of wheat there will be a loss of 4 shillings ; and 
to make a loss of 1 shy ling, we must take J^ of a bushel, which 
we also write in column A : J and J are called proportional 
numbers. 

Again : comparing the oats and rye. there is a gain of 2 shil- 
lings on every bushel of oats, and a loss of 1 shilling on every 
bushel of rye : to gain 1 shilling on the oats, we take 4 a bushel, 
and to lose 1 shilling on the rye, we take 1 bushel : tnese num- 
bers are written in column B. Two simples, thus compared, are 
called a couplet : in one. the price of unity is less than the mean 
ynce^ and fh. the other it is gruihr. 

If, every time we take J a bushel of oats we take J of a bushel 
of wheat, the gain and loss will balance; and if every time we 
take ^ a bushel of oats we take 1 bushel of rye, the gain and loss 

283. What is Alligation AUemale^ 

S8'L How do you find the piopoiViovveX \v\iK^xft\ 
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will balance : hence, if the proportional numbers of a couplet he 
multiplied by any number^ the gain and loss denoted by the productSt 
will balance. 

When the proportional numbers, in any column, are fractional 
(as in columns A and B), multiply them by the least common 
divihor of their denominators, and Write the products in new 
columns C and D. Then, add the numbers in columns C and D, 
standing opposite each simple, and if their sums have a common 
factor, reject it : the last result will be the proportional numbers. 

Rule. — I. Write the prices or qualities of the simples in a 
colurnny beginning with the lowest^ and the mean price (ft 
quality at the left, 

II. Opposite the first simple write the part which must be 
taken to gain 1 of the mean price^ and op>posite the other simple 
of the couplet,write the part which must be taken to lose 1 of 
the mean price, and do the same for each simple, 

III. When the proportional numbers are fraction^, reduce 
them to integral numbers, and then add those which stand oppo- 
site the same simple : if tlie sums Jmve a common factor^ reject 
it: the result will denote the proportional parts, 

2. A merchant would mix wines worth I65., I85., and 225. 
per gallon, in such a way, that the mixture may be wortb 
2O5. per gallon ; what are the proportional parts ? 

OPERATION. 



(16 

20^ 18-1 
(22J 

PROOF. 

1 gallon, at 16 shillings, 
1 gallon, at 18 shillings, 
3 gallon, at 22 shillings, 



A. 


B. 


C. 


D. 


E. 


1 




1 




1 




i 




1 


1 


. i 


i 


2 


1 


3 



=: I65. 
= I85. 
:= 665 



5)100(205., mean price* 
Note. — The ^swers'to the last, and to all similar questions, 

wrill be infinite in number, for two reasons : 
1st. If the proportional numbers in column E be muUi^Uft.'i.Vs^ 

any number, integral dr fractional, the pxo^wcX-^ ^nVN. $s.^\^r\.^ ^^^ 

portional parte of the simples. 

2d. Tf the prof>i>Hmua] rmmbftrn of nwi| mupl^t >^** Tc\\ASVNV^^«ft^X>^ 
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any number, the gain and loss in that couplet will still balance, 
and the proportional nunfbers in the final result will be changed 

3. What proportions of tea, at 24 cents, 30 cents, 33 cents 
and 36 cents a pound, must be mixed together so that the 
mixture shall be worth 32 cents a pound ? 

4. What proportions of coffee at J-^ts., 20c^5. and 2Scf,s, 
per pound, must be mixed together so that the compound 
shall be worth 24c^5. per pound ? 

5. A goldsmith has gold of 16, of 18, of 23, and of 24 carats 
fine . what part must be taken of each so that the mixture 
shall be 21 carats fine 1 

6. What portion of brandy, at 14s. per gallon, ofold Ma- 
deira, at 245. per gallon, of new ]\Jadeira, at 21 5. per gallon^ 
and of brandy, at IO5. per gallon, must be mixed together so 
that the mixture shall be worth 1 8s. per gallon 1 

•286. When the quantity of one simple is given : 
1. How much wheat, at 9.s'. a bushel, must be mixt4 with 
20 bushels of oats worth 8 shillings a bushel, that tlie mix- 
ture may be worth 5 shillings a bushel ? 

Analysis. — Find the proportional Mumbers : they are 2 and 1 
hence, the ratio of the oats to the wheat is J : therefore, ther« 
must be 10 bushels of wheat. 

Rule. — L Find the proportional numbers^ and write tk 
given simple opposite its proportional number, ^v» * 

II. Multiply the given simple by the ratio which its propo7 
tional number bears to each of the others^ and the produ^t^ 
will denote the quantities to be taken of each, 

EXAMPLES. .,,: 

■ <* 

1. How much wine, at bs., at ,S«fV 6<5?. , and 6s. per gallon 
must be mixed with 4 gallons, at 4.s'. per gallon, so that the 
mixture shall be worth bs. 4d per gallon ? 

2. A farmer would mix 14 bushels of wheat, at $1,20 per 
bushel, with rye at 12cts., barley at 48c^s., and oats at 3.66'^s. : 
how much must be taken of each sort to make the mixture 
worth 64 cents per bushel ? " 

3.- There is a mixture made of wheat at 4s. per bushel, 

rye at 3s., barley at 2s., with 12 bushels of oats at i8d. per 

bushel : how much is token of each, aoit ^\i«Bi \ixa \caxlure is 
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4. A distiller would mix 40^a/. of French brandy at 123. 
per gallon, with English at 7^. and spirits at 45. per gallon : 
what quantity must be taken of each sort that the mixtur»3 
may be afibrded at Ss. per gallon? 

286. When the quantity of the mixture is given. 

1. A merchant would make up a cask of wine contaniing 
50 gallons, with wine worth I65., \Ss, and 22s. a gallon, in 
such a way that the mixture may be worth 205. a gallon " 
how much must he take of each sort ? 

Analysis. — This is the same as example 2, except that the. 
quantity of* the mixture is given. If the quantity of the miicture 
be divided by 5, tho sum of the proportional parts, the quotient 
10 will show how many times each proportional part must be taken 
to make up 50 gallons: hence, there are 10 gallons of . the first, 
10 of th^ second, and 30 of the third : hence, S 

Rule. — I. Find the proportional parts. J/tff^'^ ^" 

iri Divide the quantity of the mixture by the s^mof the 
proportional parts!, and the quotient will denote hoiv many 
times each part is to be taken. Multiply this quotient by 
the parts separately, and each product will denote the qtuin- 
tity of the corresponding simple. 

EXAMPLES. 

•1. A grocer has four sorts of sugar, worth 12c?., 10c?., 60?. 
and 4o?. per pound ; he would make a mixture of 144 pounds 
worth 8g?. per pound : what quantity must be taken of each 
sort'? 

2. A grocer having four sorts of tea, worth 5s., 6^?., 8s and 

: 9s. per pound, wishes a mixture of 87 pounds worth 7s. per • 

pound : how much must he take of each sort ? 
»' 3. A silversmith has four sorts of gold, viz., of 24 carats 

"fine, of 22 carats fine, of 20 carats fine, and of 15 carats fine; 
the would make a mixture of 42o2. of 17 carats fine; how 

much must be taken of each sort % 

, Proof. — All the examples of Alligation Medial may be 

• found .by Alligation Alternate. 

285. How do you find the quantity of each eim\>\e '^\iela.^)^^B >\csasv\>oN:^ 
of one simple is known .' 

280. How do you iind the quantity t»f eac\\ suuvAe vi\ie\\\\x«i v5^v^>^^^^ 

u/eaclt .diixtiirf is known > ^ 
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INVOLUTION. 

287. A POWER is the product of equal factors. The equal 
factor is called the root of the power. 

The first power is the equal factor itself, or the root : 
The second power is the product of the root by itself: 
The third power is the product when the root is t2Lke2i 3 
umes as a factor : 

The fourth power ^ when it is taken 4 times : 
The fifth power ^ when it is taken 5 times, &c. 

288. The number denoting how many times the root is 
taken as a factor, is called the exponent of the power. It is 
written a little at the right and over the root : thus, if the 
equal factor or root is 4, 

4= 4 the 1st power of 4. 

^^ 42 = 4x4= 16 the 2a power of 4. 

^H( 4^ = 4x4x4= 64 the 3d power of 4. 

4* = 4 X 4 X 4 X 4 = 256 the 4th power of 4. 

4» = 4 X 4 X 4 X 4 X 4= 1024 the 5th power ®f 4. 

Involution is the process of finding the powers of numbers. 
Notes. — 1. There are three things connected with every power : 

•m, The root ) 2d, The exponent : and 3d. The power or result o! 

the multiplication. 

2. In finding a power, the root is always the 1st power ; hence, 

the number of multiplications is 1 less than the exponent : 

KuLE. — Multiply the number by itself as many times less 
1 as there are units in the exponent, and the last product 
will be the power, 

EXAMPLES. 

« 
Find the powers of the following numbers : 



1. Square o^ 1. 

2. Square of ^. 

3. Cube of \. 

4. Square of f. 

6. Square of 9. 
6 Cube of 12. 

7. 3d power of 126, 
A 3d power of 16 



10. 6th power of 16. 

11. 6th power of 20. 

12. 2d power of 225. 

13. Square of 2167. 
44. Cube of 321. 

16. 4th power of 215. 

16. 5th power of 906. 

17. 6th power or9. 



a 4ih ynwei of 9. \ '.^. ^i\u'A.x<i vi^ "i^V^Vi 
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EVOLUTION. 

289. Evolution is the process of finding the factor when 
we know the power. 

The square root of a numher is the factor which multiplied 
by itself once will produce the number. 

The cube root of a number is the factor which multiplied 
by itself twice will produce the number. 

Thus, 6 is the Square root of 36, because 6x6=36 ; and 
3 is the cube root of 27, because 3 X 3 X 3 = 27.' 

The sign -y/ is called the radical sign. "When placed be- 
fore a number it denotes that its square root is to be ex- 
tracted. 'Thus, .^/^ = 6. 

We denote the cube root by the same sign by writing 3 
over it : thus, \/^ denotes the cube root of 27, which is 
equal to 3. The small figure 3, placed over the radical, is 
called the index of the root. 

EXTRACTION OF THE SQUARE ROOT. 

290. The square root of a number is a factor which mul 
tiplied by itself once will produce the. number. To extract 
the square root is to find this factor. The first ten numbers 
and their squares are 

1, 2, 3, 4, 6, 6, 7, 8, " 9, 10. 
1, 4, 9, 16, 25, 36, 49, 64, 81, 100. 

The numbers in the first line are the square roots of those 
in the second*. The numbers 1, 4, 9, 16, 26, 36, &c. 
having exact factors, are called perfect square's.^ 

A perfect square is a number which has two exact factors. 

Note. — The square root of a number less than 100 will be lcs6 
than 10, whilp the square root of a number gr«ater than 100 will 
*be greater than 10. 

387. What is a power *1 "What is the root of a power 1 What is the 
firet power 1 What is the second power 1 The third power 1 

SS8. What is the exponent tf the power 1 How is it written 1 M hat 
Is Involution ? How many things are connected with every power ^ 
How do you find the power of a number 1 

289. What is Evolution 1 What is the «t\\SLa.tc tocX o^ ^TMas^»et> 
What IB the cube rovt vf a number 1 Buw iiv> '^v^\l vXr.wwve \\w- vv^>»2» 
root of n unnihf^r^ Ihtw flit* tubr !m<4 'i 
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291. What is the square of 36=3 tens +6 units? 

Analysis. — 36=3 tens +6 units, is first 
to be taken 6 units^ times, giving 6* + 3 X 6 : 
tlien taking it 3 tens' times, we have 
3X6+32, and the sum is 32+2(3 x 6)+62 : 
tliat is, 



3+-6 
3-f6 



3x6+- 6^ 
32+3x6 



H 



30 



900+180+180+36=1296. 



30 
30 
900 



K 



32+2(3x6)+- 6 
The square of a number is equal to the square of the tens^ 

plus twice the product of the tens by the units, plus the squxire 

of the units. 

The same may be shown by the figure : 

Let the line AB re- F 30 I D 

present the 3 tens or 30, 30 6 

and BC the six units. 6 6 

Let AD be a square ,, 180 

on AC, and AE a square 
on the ten's line AB. 

Then ED will be a 
square on the unit line 
6, and the rectangle EF 
will be the product of 
HE, which is equal to 
the ten's line, by IE, 
which is equal to the 
unit line. Also, the 

rectangle BK will be the 

product of EB, which is A 30 B~ 

equal to the ten's line, by 

the unit liniB B C. But the whole square on AG is made up of 

the square AE, the two rectangles FE and EC, and the square 

ED. 

1. Let it now be requiicd to extract the square root of 
1296. 

Analysis. — Since the number contains more than two places of 
figures, its root will contain tens and units. But as the square of 
one ten is one hundred, it follows that the square of the tens of 
the required root must be found in the two figures on the left ol 
96. Hence, we point off the number into periods of two figures 
each • 



30 

6 

180 



290. MHiat is the square root of a number'? What are perfect 
squares • How many are there between 1 and 100 1 
291. Into what parts may a nuiabe.i W (V«'a'ah\\\w^<^A\ WXveu &i de- 
oomp^sed^ what is its ^i\unie «:;\u;v\^> ^ 
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We next find the greatest square contained in operation. 

J 2, which is 3 tens or 30. We then pqiiare 3 12 96(36 

tens which gives 9 hundred, and then place 9 un- g 

der the hundreds' place, and subtract ; this takes 

away the square of the tens, and leaves 396, 66)396 

which is twice the product of the tens by the units 396 
plus the square of the up.its. 

If now, we double the divisor and then divide this remainder, 
exclusive of the right hand figure, (since that figure cannot enter 
into the product of the tens by the units) by it, the quotient will 
be the units figure of the root. If we annex this figure to the 
augmented divisor, and then multiply the whole divisor thus in- 
creased by it, the product will be twice the tens by the units plus 
the square of the units ; and hence, we have found both figures of 
the root. 

This process may also be illustrated by the figure. 

Subtracting the square of the tens is taking away the square. 
AE and leaves the two rectangles FE and BK, together with the 
square ED on the unit line. 

The two rectangles FE and BK representing the product of units 
by tens, can be expressed by no figures less than tens. 

If, thon, we divide the figures 39, at thie left of 6, by twice the. 
tens, that is, by twice AB or BE, the quotient will be BC or EK, 
the unit of the root 

Then, placing BC or 6, in the root, and also annexing it to the 
divisor doubled, and then multiplying the whole divisor 66 by 6, 
we obtain the two rectangles FE and CE, together with the 
square ED. 

292. Hence, for the extrac^on of the square root, we have 
the following 

Rule. — I. Separate the given member into periods of tiuo 
figures each, by setting a dot over the pkice of units, a se- 
cond over the place of hundreds, and so on for each alternate 
figure a^ the left. ^ 

II. Note the greatest square contained in the period on 
the left, and 'place its root on the right after the manner of 
a quotient in division. Subtract the square of this root 
from the first period, and to the remainder bring down thu 
second period for a dividend, 

292. What is the first stej, in extracting the aqyi^xe toqX. ^l w>mx^cv%."\ 
What is the second ' What is tlie thw\i W\iat l\i«i ^twwxVx'^ ^N\^5A 
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in. Double the root thus found for a trial divisor and 
place it on the left of the dividends Find how many 
times the trial divism- is contained in the dividend^ cooclu- 
sive of the right-hand figure^ a?id place the quotient in the 
root and also annex it to the divisor. 

IV. Multiply the divisor thus increased^ by the last figure 
of the root ; subtract the product from the dividend, and to 

. the remainder bring down the next period for a new divi- 
dend. 

V. Double the whole root thus founds for a new trial di- 
visor, and continue the operation as before, until all the 
periods are brought dovm. 

EXAMPLES. 

1. What is the square root of 263169 I 

Analysis. — We first place a dot over the operation. 
9, making the right-hand period 69. We 26 3 1 69(613 
then put a dot over the 1 and also over the ne: 
6, making three periods. • 

The greatest perfect square in 26 is 25, 101)131 
tW root of which is 5. Placing 5 in the 101 

root, subtracting its square from 26, and 1023 )3069 
bringing down the next period 31, we have SO 69 

i31 for a dividend, and by doubling the 

root we have 10 for a trial divisor. Now. 10 is contained in 13, 
] time. Place 1 both in the root and in the divisor : then multi- 
ply 101 by 1 ; subtract the product and bring down the next period. 

We must now double the whole root 51 for a new trial divisor ; 
,ir we may take the first divisor after having doubled the last 
figure 1 ; then dividing, we obtain 3, the third figure of the root. 

Notes. — 1 . The left-hand period may contain but one figure ; 
each of the others will contain two. 

2. If any trial divisor is greater than its dividend, the corres- 
oondmg quotient figure will be a cipher. 

3. If the product of the divisor by any figure of the root exceeds 
the corresponding dividend, the quotient figure is too large and 
miiEt be diminished. 

4. There will be as many figures in the root as there are periods 
in the given number. 

^. If the given number is not a perfecl square there will be a 
remainder after all the periods are brought down. In this case. 
periods of ciphers may be aiuvixedi, lotmm^ xisrw v^^^iods, each at 
^frefj will ^ive <mw dreWiiaV \>\iur<^ Vw l\v«^ ^»>«^^ 
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2 What is the square root of 36729 ? opkration. 

3 67 2'9(19I.(M + 
1 



In this example there are two 
periods of decimals, which give two 
places of decimals in the root. 



29)267 
261 



381)629 
381 



3826)24800 
22956 



38324)184400 
153296 



31104 Bern. 



293. To extract the square root of a fnusiion. 



a 

9f 



L 



1. What is the square root of .5 1 



Note. — We first amiex.one cipher to 
make even decimal places. We then ex- 
tract the root of the first period : to the 
remainder we annex two ciphers, forming 
a new period, and so on. 



OPERATION. 

.50(.707-f 
49 



140)100 
000 



1407)10000 
9849 



151 Rem 



2. What is the square root of |- ? 

Note.— The square root of a fraction 
IS equal to the square root of the numerator 
divided by the square root of the denomi- 
nator. 

3. What 18 the square root of f ? 

Note. — ^When the terms are not per- 
fect squares, reduce the common fraction 
to a deoimal fraction, and then extract 
the square root, of the decimal. 



OPERATION. 

/4_v/4_2 

V9-;;^-3 



OPERATION. 

|=.75; 

^=-/75=:.8660H 



893. How do you extract the square toot of a AecimsA Ii^«>awv^ "^ 
uf a common iractioD ? 

10 



6QUA£fi JBOOT. 



Rule.— ^i. If ike fraction is a decimal^ point off the 
periods from the dedmoL point to the right, annexing ci- 
phers if necessary, so that each period shall contain two 
places y and then extract the root as in integral numbers. 

II. If the fraction is a common fraction, and its terms 
iierfcct squares^ extract the sqitare root of the numerator and 
denominator separately ; if they are not perfect squares^ r^ 
i/wcc the fraction to a decimal, and then extract the square 
root of the restdt. 

EXAMPLES. 

What are the square roots of the following numbers? 



1. of 3? 


11. of .0025? 


2. of 11? 


12. of .00032754 ? 


3. of 1069 ? 


13. of .00103041 1 


4. of 2268741 1 


14. of 4.426816? 


6. of 7596796 ? 


15. of8|? 


6. of 36372961 ? 


16. of 9|? • 


7. of 22071204 ? 


17. of^^? 


8. of 3271.4207 ? 


18. of III? 


9. of 4795.25731 ? 


19. offff}? 


10. of 4.372594? 


20. of f^i ? 



APFLIGATIOI^B IN SQUARE ROOT. 

294. A triangle is a plain iigure which has three sides aud 
three angles. 

If a straight line meets another straight line, 

making the adjacent angles equal, each is 

called a right angle ; and the lines are said 
to be perpendicular to each other. 



295. A right angled triangle is one 

* which has one right angle. In the right 

angled triangle ABC, the side AC opposite 

the right angle B is called the hypothenuse ; 

i.he side AB the base ; aud the side BC 

the perpendicvlar. 




APPUOi-TlOSB. 
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296. In a right angled triangle the square described in the 
hypothenuse is equal to the sum of the squares described in 
the other two sides. 

Thus, if ACB be a right 
angled triangle, right an- 
gled at G, then will the 
large square, D, described 
on the hypothenuse AB, be 
equal to the sum of the 
squares F and E described 
on the sides AC and CB. 
This is called the carpen- 
ter's theorem. By count- 
ing the small squares in the 
large square D, you will 
find their number equal 
to that contained in the 

small squares F and E. In this triangle the hypothenuse 
AB=5, AC =4, and CB=3. Any numbers having the 
same ratio, as 5, 4 and 3, such as 10, 8 and 6 ; 20, 16 and 
12, &c., will represent the sides of a right angled triangle. 

1. Wishing to know the distance from A 
to the top of a tower, I measured the height 
of the tower and found it to be 40 feet ; also 
the distance from A to B and found it 30 feet ; 
what was the distance from A to C T' 

AB=30 ; AB2=:302= 900 

BC=40 ; BC2=402=:1600 

AC^:=AB 2-f-BC ^= 2500 

AC=y^500=50 feet. 

207. Hence, when the base and perpendicular are known 
and the hypothenuse is required. 




294. What is a triangle 1 What is a right angle ] 

295. What is a right angled triangle^. WYiicYieAft\a x5aft'^^V=^^^^ ^ 

296. In a right angled triangle what ie t\ie w^u&te ou \Ni» \v^ V^^^ 
naae equal to 1 
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Square the base and sqttare the perpendicular ^ add the re* 
suits and then extract the square root of their sum^ 

2. What is the length of a rafter that will reach from the 
eaves to the ridge pole of a house, when the height of the 
roof is 1 5 feet and the width of the building 40 feet ? 

298. To find one side when we know the hypotheniLse and 
the other side. 

3. The length of a ladder which will reach from the mid- 
dle of a street 80 feet wide to the eaves of a house, is ^0 feet : 
what is the height of the house ? 

Analysis.— Since the square of the length of the ladder if* equal 
to the sum of the squares of half the street and the height of the 
house, the^ square of the length of the ladder diminished by tht 
square of half the street will be equal to the square of i;he height 
of the house : hence, 

Sqtiare the hypoiliemue and the known side, and take the 
difference ; the sqteare root of the difference will be the other 
Side. 

XXAMPLES. 

]» If an acre of land be laid out in a square form, what 
will be the length of each side in rods ? 

2. What will be the length of the side of a square, in rod^, 
that shall contain 100 acres? 

3. A general has an army of 7225 men : how many must 
be put in each line in order to place them in a square form ? 

4. Two persons start from the same point ; one travels 
due east 50 miles, the other due south 84 miles : how far are 
they apart ? 

5. What is the length, in rods, of one side of a square that 
•hall contain 12 acres ? 

6. A company of speculators bought a tract of land for 
(6724, each agreeing to pay as many dollars as there were 
partners ; how many partners vere t/here ? 

1997. How do yoQ find the h^^^othenuss when jou know the base 
AO(fperp0ndicuIar ] 

J198, if you kijow tb« hyp^J^-laLtisKiw m\\\ wfe *\^%, Vw ^vn^\nn\^tA"^% 
0ther flide ? 
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7. A farmer wishes to set out an orchard of 3844 trees, bo 
that the numher of rows shall he equal to the numher of 
trees in each row : what will he the numher of trees 1 

8. How many rods of fence will enclose a square field of 
10 acres ? 

9. If a line 150 feet long will reach from the top of a 
steeple 120 feet high, to the opposite side of the gtreet, %vhal 
is the width of the street ? 

10. What is the length of a brace whose ends are each 3| 
feet from the angle made by the post and beam ? 

CUBE 1[100T. 

299. The Cube Root of a number is one of three equal 
factors of the number. 

To extract the cube root of a number is to find a factor 
which multiplied into itself twice, will produce the given ' 
number. ' 

Thus, 2 is the cube root of 8 ; for, 2 X 2 x 2=8 : and 3 is 
the cube root of 27 ; for 3 X 3 X 3=27. 

1, 2, 3, 4, 5, 6, 7, 8, 9. 

1 8 27 64 125 216 343 512 729 

The numbers in the first line are the cube roots of tht 
corresponding numbers of the second. The numbers of tn«; 
second line are called perfect cubes. By examining the num- 
bers of the two lines we see, 

1st. That the cube of units cannot give a higher order thar 
hundreds. 

2d. That since the cube of one ten (10) is 1000 and tht 
cube of 9 tens (90), 81000, the cvhe of tens vriU not give a 
lower denomination than thousands^ nor a higher denonn 
nation than hundreds of thousands. 

Hence, if a number contains more than three figures, lt^ 
oube root will contain more than one : if it contains more 
than six, its root will contain more than, two, and so on, 
every additional three figures giving one additional figure in 
the root, and the figures which remain at t\\» Y'eJvX. \kasA. 
although less than three, will also give a ivgvxxe m nJo.^ "^^^"^ 
Tbiir law expjsuns the reason for pointing off VivXa ^^wj^ ^ 
three /Iguits each 
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300. Let us now see how the cube of any number, as 16, 

is formed. Sixteen is composed of 1 ten and 6 units, and 

may be written 104-6. To find the cube of 16, or of 10+6, 

we must multiply the number by itself twice. 

To do this we place the numiber thus 16=10+ 6 

10+ 6 
60+ 36 

- 100+ 60 

- 100+ 120+ 36 

- 10+ 6 

- 600+ 720 + 216 
1000+1200+ 360 
1000 + 1800+1080+216 



procfuct by the units 
product by the tens 

Square of 16 
Multiply again by 16 
product by the units 
product by the tens 
' Cube of 16 

1. By examining the parts of this number it is seen that 
the first paurt 1000 is the cube of the tens ; that is, 

10x10x10^=1000. 

2. The second part 1800 is three times the square of tJi/e 
tens multiplied hy the units ; that is, 

3 X (10)2x6=3x100x6=1800. 

3. The third part 1080 is three times the square of the ynits 
multiplied by the tens ; that is, 

3x62x10=3x36x10 = 1080 

4. The fourth part is the cube of the units ; that is, 
^ 63=6x6x6=216. 

1. What is the cube root of the number 4096 ? 

Analysis. — Since the number operation. 

contains more than three figares, 4 096(16 

we know that the root will con- \ 

tain at least units and tens. q 7 c 

Separating the three right- ^ X 6^6)6 U (y-»-7--b 

hand figures from the 4, we 16^=4 096. 
know that the cube of the tens 

will be found in the 4 ; and 1 is the greatest cube in 4. 

299. What is the cube root ot a number 1 How many perfect cubes 
are there between 1 and 1000 \ 

. 300, Of how many parts is t\\c cuV^« i>^ ^ wmxj^x ^;v>\\vvv>%'cj^\ 'NNVaS. 
arc they 7 
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Hence, we placse the root 1 on the right, and this is the tens of 
the required root. We then Qube 1 and subtract the result from 
4, and to the remainder we bring down the first figure of the 
next period. 

We have seen that the second part of the cube of 16, viz. 1800, 
is three times the square of the tens multiplied by the units : and 
hence, it can have no significant figure of a less denomination than 
hundreds. It must, therefore, make up a part of the 30 hundreds 
above. But this 30 hundreds also contains all the hundreds 
which come from the 3d and 4th parts of the cube of 16. If it 
were not so, the 30 hundreds, divided by three times the square 
of the tens, would give the unit figure exactly. 

Forming a divisor of three times the square of the tens, we find 
the quotient to be ten ; but this we know to be too large. Placing 
9 in the root and cubing 19, we find the result to be 6859. Then 
trying 8 we find the cube of 18 still too large j but when we take 
6 we find the exact number. Hence, the cube root of 4096 is 16. 

301. Hence, to find the cube root of a number, 

Rule. — 1. Separate the given number into periods of three 
figures each^ by placing a dot over the place cfunitSy a second 
over the place of thousands^ and so o?i over each third figure • 
to the left; the left hand period will often contain less than 
three places of figures. 
• II. ^ote the greatest perfect cube in the first period, and 
set its root on the right, after the manner of a quotient in di- 
vision. Subtract the cube of this number from the first period^ 
and to the remainder bring down the first figure of the next 
period for a dividend. 

ni. Take three times the square of the root jtLSt found for 
a trial divisor ^ and see how often it is contained in the divi- 
dend, and place the quotient for a second figure of the root. 
Then cube the figures of the root thus founds and if their 
cube be greater than the first two periods of the given nvmv- 
her, diminish the la^t figure, but if it be less, subtract it 
from the first two periods, and to the remainder bring down 
the first figure of the next period for a new dividend. 

IV. Take three times the square of the whole root for a 
second trial divisor, and find a third figure of the root. 
Cube the whole root thus found and subtract the result /row. 
the first three periods of the given nuwh^ i>o>ien it is \es^ 
than that number y but if it is greater, dimiuisK t>vc ji^-at^ 
qf/Ze^^ rfjoi ; proceed in a mnilar vxiy for all tke Tp^rxods. 
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EXAMPLES. 

L What ifi the cube root of 99252847 ? 

99 252 847(463 
43 =64' 
42 X 3=48)352 dividend. 
First two periods . - - 99 252 
(46)3=46x46x46=1 97 336 

3 X (46)2 =6348 ) 191^8 2d dividend. 
The first three periods - 99 252 847 

(463)3 =99 252 847 

Find the cube roots of the following numbers : 



1. 


Of 389017 1 


4. 


Of 84604519? 


2. 


Of 5735339 ? 


5. 


Of 259694072 ? 


3. 


Of 32461759? 


6. 


Of 48228544? 



302. To extract the cube root of a decimal fraction, 
Annex ciphers to, the decimal^ if necessary, so that it 
sliall consist of 3, 6, 9, ^c, places. Then put the first poiitt 
over the place of thousandths, the second over the place of 
miUionths, and so on over every third place to the right ; 
after which extract the root as in whole numbers. « 

Notes. — 1. There will be as many decimal places in the root 
as there are periods in the given number. 

2. The same rule applies when the given number is composed 
of a whole number and a decimal. 

3. If in extracting the root of a number there is a remainder 
after all the periods have been brought down, periods of ciphers 
may be annexed by considering them as decimals. 

EXAMFLES. 

Find the cube roots of the following numbers ; 



1. Of .157464 ? 

2. Of .870983875? 

3. Of 12.977875 ? 



4. Of .751089429? 

5. Of .353393243 ? 

6. Of 3.408862625? 



301. What is the rule for extractmg the cube root'? 

302. How do you extract the cube root of a decimal fraction ! How 
many decimal places will there be in the root 1 AiVill the same role 

f^pply when there is a whole nxxsaViei «xid a. decunal 1 If in extracting 
C/ie root of any uumber you iVnA -a *iec"\mB\,\iov» ^«i>jwi.vts«Acd1 
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303. To extract the cube root of a common fraction. 

I. Rediice compound fractions to simple ones, mixed num 
hers to improper fractions, and then redtice tlie fraction to 
its lowest terms. 

II. Extract the cube root of the numerator and denonii- 
nator separately, if they have exact roots ; hut if either of 
them has not an exact root, reduce the fraction to a decimal, 
and extract the root as in the last case. 

EXAMPLES. 

Find the cube roots of the following fractions ; 



1. Of Iff? 

2. Of 31^? 

3. Of ,3^? 



4. Of A ? 

5. Off? 

6. Off? 



APPLICATIONS. 



1. What must be the length, depth, and breadth of a box, 
when these dimensions are all equal and the box contain! 
4913 cubic feet? 

2. The solidity of a cubical block is 21952 cubic yards : 
what is the length of each side ? What is the area of the 
surface ? 

3. A cellar is 25 feet long 20 feet wide, and 8^ feet deep : 
what will be the dimensions of another cellar of equal capactiy 
in the form of a cube ? 

4. What will be the length of one side of a cubical granary 
that shall contain 2500 bushels of grain ? 

5. How many small cubes of 2 inches on a side can be 
sawed out of a cube 2 feet on a side, if nothing is lost in 
sawing ? 

6. What will be the side of a cube that shall be equal to 
the contents of a stick of timber containing 1728 cubic feet? 

7. A stick of timber is 54 feet long and 2 feet square : 
what would be its dimensions if it had the form of a cube ? 

Notes. — 1 . Bodies are said to be similar when their like parts 
are proportional. 

2. It is found that the contents of similar bodies ace \ic^ ^^^iSc^ 
other as the cubes of their like dimensions. 

S03. How do you extract the cube root of a vM\^a.i tcac^AOl^^ 
19 
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3 All bodies named in the examples are supposed to be simi- 
lar. 

8. If a sphere of 4 feet in diameter contains 33.5104 cubic 
feet, what will be the contents of a sphere 8 feet in diameter ^ 

43 : 83 : : 33.5104 : Ans. 

9. If the contents of a sphere 14 inches in diameter is 
1436.7584 cubic inches, what will be the diameter of a sphere 
which contains 11494*0672 cubic inches ? 

10. If a ball -Weighing 32 pounds is 6 inches in diameter, 
what will be the diameter of a ball weighing 2048 pounds ? 

11. If a haystack, 24 feet in height, contains 8 tons of hay, 
what will be the height of a similar stack that shall contain 
but 1 ton ? 

ARITHMETICAL PROGRESSION. 

304. An Arithmetical Progression is a series of numbers in 
which each is derived from the preceding one by the addition 
or subtraction of the same number. 

The number added or subtracted is called the common dif- 
ference. 

305. If the common difference is added, the series is called 
an increasing series. 

Thus, if we begin with 2, a^ add the common difierence, 
3, we have 

2, 5, 8. 11, 14, 17, 20, 23, &c., 

which is an increasing series. 

If we begin with 23, and subtract the common difference 
3, we have 

23, 20, 17, 14, 11, 8, 5, &c., 
which is a decreasing series. 

804. What is an arithmetical progression? What is the number 
added or subtracted called 1 

305. When the common difierence is added, what is the series called ! 
What is it called when the common difference is subtracted 1 What 
are the several numbers caUedl 'WYiaX w^ VXi^ ivi«X ^xwl last called ^ 
HTiat are tlie intermediate ui\es ca\\eti^ 



AKlTHMlirriOAL PllOOIiliSSlON. 291 

The several numbers are called the terms of the progrea- 
sion or series : the first and last are called the extremes^ and 
^he intermediate terms are called means. 

there are five 



306. In 


every arithmetical progression 


parts : 


* 




1st, the first term ; 




2d, the last term ; 




3d, the common difierence ; 




4th, the number of terms ; 




^ 5th, the sum of all the terms. 



If any three of these parts are knov^rn or given, the remam- 
ing ones can be determined. 

CASE I. 

307. Knowing the first term, the common, difference, and 
the number of terms^ to find the last term, 

1. The first term is 3, the common difierence 2, and the 
number of terms 19 : what is the last term? 

Analysis-. — By considering the manner in 
which the increasing progression is formedj we 
see that the 2d term is obtained by adding the 
common difference to the 1st term; the 3d, by operation. 

adding the common difference to the 2d; the 18 No^ less 1 
4th, by adding the common difference to the 2 Com. dtf. 
3d, and so on ; the number of additions being 1 og 
less than the number of terms found. « ... term 

But instead of making the additions, we may 

multiply the common difference by the number 39 last term, 
of additions, that is, by 1 less than the number 
of terms, and add the fkst term' to the pro- 
duct: hence. 

Rule. — Multiply the common difference by 1 less than 
the number of terms ; if the 'progression is increasing, add 
the froduct to the first term and tlie sum vdU be the last 
term ; if it is decreasing., subtract the product from the 
first term and the difference will be the last term. 

• 306 How many parts are there in every arithiaet\c;i.\ 'ipto^x«i%«v«^'^ 
What are they 1 How many parts must be gvveu\3eioi^ NJaft xcaiaLVKa\% 
ones can be found 1 
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EXAMPLES. 

1. A man bought 50 yards of cloth, for which he was to 
pay 6 cents for the 1st yard, 9 cents for the 2d, 12 cents for 
the 3d, and so on increasing by the common difference 3 : 
how much did he pay ibr the last yard 1 

2. A man puts out $100 at simple interest, at 7 per cent : 
at the end of the 1st year it will have increased to $107, at 
the end of the 2d year to $114, and so on, increasing $7 
each year : what will be the amount at the end of 1 6 years ? 

3. What is the 40th term of an arithmetical progression ol 
which the first term is 1, and the common difference 1 1 

4. What is the 30th term of a descending progression of 
which the first term is 60, and the common difierence 2 ? 

5. A person had 35 children and grandchildren, and it so 
happened that the difference of their ages was 18 months, 
and the age of the eldest was 60 years : how old was the 
youngest ? 

CASK n. 

308. Knowing the two extremes and the number of terms, 
to find the common difference. 

1. The extremes of an arithmetical progression are 8 and 
104, and^ the number of terms 25 : what is the common dif- 
ference ? 

Analysis. — Since the common difference 
multiplied by 1 less than the number of operation. 

t^rms gives a product equal to the differ- i04 

ence of the extremes, if we divide the dif- g 

ference of the extremes by 1 less than the — - — K7\KFrr 

number of terms, the quotient will be the 25-- 1:=: 24)96(4. 
common difference : hence, , 

Rule. — Subtract the less extreme from the greater and 
divide the remainder by 1 less than the number of terms ; 
the quotient udll be the common difference. 

307. When you know the first term, the common difference, and the 
munber of terms, how do you fiml the last tenn 1 

308. When you know the extiem^es and the number of terms, how do 
you tiiid the couniion diffcrcuci» \ 
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EXAMPLES. 

1 . A man has 8 sons, the youngest is 4 yea)rs old and the 
eldest 32 : their ages increase in arithmetical progression : 
What is the common difference of their ages? 

2. A man is to travel from New York to a certain place in 
12 days ; to go 3 miles the first day, increasing every day hy 
the same number of miles ; the last day's journey is 58 miles : 
required the daily increase. 

3. A man hired a workman for a month of 26 working 
days, and agreed to pay him 50 cents for the first day, with 
d uniform daily increase; on the last day he paid $1,50: 
what was the daily increase ? 

0A6E m. 

309^ To find the sum of the terms of an arithmetical 
progrtssion, 

1. What is the sum of the series whose first term is 3, 
common difieren(;e 2, and last term 19 ? 

Given series - 3+ ^-^ 7+ 9+11 + 13+154-17 + 19= 99 

Same; order ) 

of terms in- [ 19 + 17+15+13+11+ 9+ 7+ 5+ 3= 99 

inverted. S . 

Sum of both. 22 22 22 22 22 22 22 22 22 = 198 

Analysis. — The two series are the same ; hence, their sum is 
equal to twice the given series. But their sum is equal to the 
sum of the two extremes 3 and 19 taken as many times as there 
are terms ; and the given series is equal to half this sum, or to 
the sura of the extremes multiplied by half the number of terms. 

Rule. — Add the extremes together and midtiply their 
sum by half the nwmher of terms ; the frodv^t will he the 
mm, (tf the series. 

EXAMPLES. 

1. The extremes are 2 and 100, and the number of terms 
22 : what is the sum of the series 1 

OPERATION. 

Analysis .-^We first add mn i +♦ ' " 

together the two extremes ill ^^®^ ^^"^ 

and then multiply by half 102 sum of extsemes. 

the number of terms. 1 1 half the number of termg, 

1122 sum of series. 

'^}. How do you fiud the sum oC tW VctuvsJ.*^ 
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2. How many strokes does the hammer of a clock strike in 
12 hours? 

3. The first term of a series is 2, the common difference 4, 
and the number of terms 9 :*what is the last term and sum ol 
the series ? 

4. James, a smart chap, having learned arithmetical pro 
gression, told his father that he would chip a load of wood of 
1 5 logs, at 2 cents the first log, with a regular increase of 
1 cent for each additional log : how much did James receive 
for chopping the wood ? 

5. An invalid wishes to gain strength by regular and in- 
creasing exercise ; his physician assures him that he can 
walk 1 mile the first day, and increase the distance half a 
mile for each of the 24 following days : how far will he 
walk? 

6. K 100 eggs are placed in a right line, exactly one yard 
from each other, and the first one yard from a basket : what 
distance will a man travel who gathers them up singly, and 
places them in the basket ? 



GEOMETRICAL PROGRE SSIOIjr. 

310. A Geomstrical Progression is a series of terms, 
each of which is derived from the preceding one, by multi- 
plying it by a constant number. The constant multiplier is 
called the ratio of the progression. 

311. If the ratio is greater than 1, each term is greater 
than the preceding one, and the series is said to be in- 
creasing, 

310. What is a geometrical progression 1 What is the constant 
multiplier called 1 

311. If the ratio is greater than 1, how do the terms compare with 
each other 1 What is the series then called 1 If the ratio is Tess 
than 1, how do they compare 1 What is the series then called 1 WTiat 
are the several numhers called 1 What are the first and last called ^ 
What are the intermediate ones called 1 

312. How many parts are there in every geometrical progression ? 
What are they 1 How many must be known before the others can be 

fuuud 7 
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If the ratio is less than 1, each term is less than the 
preceding one, and the series is said to be decreasing ; 
thus, 

1, 2, 4, 8, 16, 32, &c. — ^ratio 2 — ^increasing series : 
32, 16, 8, 4, 2, 1, &c. — ratio \ — decreasing series. 

The several numbers are called terms of the progressiou. 
The iirst and last are called the extremes, and the intermedi- 
ate terms are called means, 

312. In every <Teometrical, as well as in every Arithmeti- 
cal Progression, there are five parts : 

1st, the first term ; 
2d, the last term ; 
3d, the common ratio ; 
4th, the number of terms ; 
5th, ^e sum of all the terms. 

If any three of these parts are known, or given, the re- 
maining ones can be determined. 

OABB I. 

313. Having given the first term, the ratzo, and the 
nvmber of terms, to find the last term. 

1. The first term is 3 and the ratio 2 : what is the 6th 
term? 

Analysis. — The se- operation. 

owid term U formedby 2x2x2x2x2=2«=32 
multiplying the first 3 ^^^ ^^ 

term by the ratio; the 

third term by multiply- Ans. 96 

iiig the second term b^ 

the ratio, and soon; the number of multiplicators being 1 ku 

tkan the number of terms : thus, 

3=3 1st term, 

3x2=6 2d terav, 

3x2x2=3x2^=12 ^d X^erav, 
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Therefore, the last term is egticU to the first term 7mdti' 
plied by the ratio raised to a power 1 less than the number 
of terms. 

Rule.— itaistf the ratio to a power whose exponent is 1 
less than the number of terms, and then multiply this power 
by the first term. 

EXAMPLES. 

1. The first term of a decreasing progression is 192 ; the 
ratio ^, and the number of terms 7 : what is the last term 1 

NoT«. — The 6th power of the ratio, (i,) is operation. 

1^, and this multiplied by the first term 192, (^)^=:^ 

gives the last term 3. 192 X ^=3. 

2. A man purchased 12 pears ; he was to pay 1 farthing 
for the 1st, 2 farthings for the 2d» 4 for the 3d, and so on, 
doubling each time : what did he pay for the last 1 

3. The first term of a decreasing progression is 1024, the 
ratio ^ : what is the 9th term 1 

4. The first term of an increasing progression is 4, and the 
common ratio 3 : what is the 10th term ? 

5. A gentleman dying left nine sons, and bequeathed his 
estate in the following manner : to his executors $50 ; his 
youngest son to have twice as much as the executors, and 
each son to have double the amount of the son next younger : 
what was the eldest son's portion 1 

6. A man bought 12 yards of cloth, giving 3 cents for the 
1st yard, 6 for the 2d, 12 for the 3d, &c. : what did he pay 
for ihe last yard ? 

CASE n. 

314. Knoufing the two eoctr ernes and the ratio, to find 
the sum of the terms. 

1. What is the sum of the terms, in the progression, 1, 4, 
16,641 

313. Knowing the finit temi, <tiie ratio, and the number of terms, bow 
■do you Gnd the IsiBt term^ 
314. Knowing ihe two extremes and i^M^ iti>\»^Wii vSa ^ou find the 
sum of the tenny ? 
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• 

Analysis. — If we multiply th© terms of the progression by the 
ratio 4, we have a second pro- 
gression, 4, 16, 64, 256, which operation. 
is 4 times as great as the first. 4+16 + 64+256= 4* times. 

If from this we subtract the 1 +4+16+64 = once. 

first, the remainder, 256-1, 256-l^times. 

will be 3 times as great as 

the first; and if the remain- 256— 1^255 _ 

der be divided by 3, the quo- ""3 - — -85 sum. 

tieut will be the sum of the 

terms of the first progression. But 256 is the product of the last 

term of the given progression multiplied by the ratio, 1 is the fini 

termy 32id the divisor 3 is 1 less than the ratio : henoe. 

Rule. — Multiply the last term by the ratio ; take the dif- 
ference between the product and the first term and divide 
the remainder by the difference between 1 and the ratio. 

Note. — ^When the progression is increasing, the first term is 
subtracted from the product of the last term by the ratio, and the 
divisor is found by subtracting 1 from the ratio. When the pro- 
gression is decreasing, the product of the last term by the ratio is 
subtracted from the first term, and the ratio is subtracted from 1. 

EXAMPLES. 

1. The first term of a progression is 2, the ratio 3, and th© 
last term 4374 : what is the sum of the terms ? 

2. The first term of a progression is 128, the ratio J, and 
the last term 2 : what is the sum of the terms 1 

3. The first term is 3, the ratio 2, and the last term 192 : 
what is the sum of the series 1 

4. A gentleman gave his daughter in marriage on New 
Year's day, and gave her husband Is. towards her portion, 
and was to double it on the first day of every month during 
^he-^year : what was her portion ? 

5. A man bought 10 bushels of wheat on tibe condition that 
he should pay 1 cent for the 1st bushel, 3 for the 2d, 9 for 
the 3d, and so on to the last : what did he pay for the last 
bushel, and for the 10 bushels? 

6. A man has 6 children : to the 1st he gives $150, to the 
2d $300, to the 3d 8600, and so on, to each twie^ ^% xk^sSbw 
as the last : how much did the eldest, leewj^, ^xA -vV^X "^"^^ 
the amount received by them aiil 

W 



'^yS PKOMISOUOUB QUESTIONS. 



PROMISCUOUS EXAMPLES. 



1. A merchant bought 13 packages of goods, lor which he paid 
#326 : what will 39 packages cost at the same rate? 

2. How many bushels of oats at 62^ cents a bushel will pay 
for 4250 feet of lumber at S7,50 per thousand ? 

3. Bought 2hhd. of sugar which weighed as follows : the 1st 
5cwt. Iqr. 18/6., the 2d 6cwt. 10/6. : what did it cost at 7 cenls per 
pound ? 

4. How many hours between the 4th of Sept., 1854, at 3 P.M., 
and the 20th day of April, 1855, at 10 A.M. ? 

5. If ^ of a gallon of wine cost f of a dollar, what will j^ of a 
hogshead cost ? 

6. What number is that which being multiplied by | will pro- 
duce J? 

7. A tailor had a piece of cloth containing 24^ yards, from which 
he cut 6f yards : how much was there left? 

8. From f of ^ take 1 of ^• 

* 12 * 5 

9. What is the difference between 3|+7| and 4 + 2^^? 

10. There was a company of soldiers, of whom J were on guard, 
J preparing dinner, and the remainder, 85 men, were drilling: 
how many were there in the company ? 

11. The sum of two numbers is 425, and their difference 1.625. 
what are the numbers ? 

12. The sum of two numbers is ^. and their difference J : what 
are the numbers ? 

13. The product of two numbers is 2.26, and one of the numbers 
is .25 : what is the other ? 

14. If the divisor of a certain number be 6.66f, and the quo- 
tient f, what will be the dividend? 

15. A person dying, divided his property between his widow and 
his four sons ; to his widow he gave $1780, and to each of his 
sons $1250 ; he had been 25^ years in business, and had cleared 
on an average $126 dollars a year: how much had he When he 
began business ? * 

16. A besieged garrison consisting of 360 men was provisioned 
for 6 months, but hearing of no relief at the end of five months, 
dismissed so many of the garrison, that the remaining provision 
lasted 5 months : how many men were sent away ? 

17. Two persons, A and B are indebted to C ; A owes $2173, 
which is the least debt, and the difference of the debts is ,$37*1 : 
what is the amount of their indebtedness ? 

J8. Wb&t number added lo tloie 4^^ ^^axt ot 44^9 , will make the 
»um 240 ? 



i 



> 



PROMIBOUOUB QUKB'nONS. 299 * 

19. How ijiany planks 15 feet long, and 15 inches wide, will 
floor a barn 60^ feet lo^g, and 33 J feet wide ? 

20. A person owned -f of a mine, and sold J of his interest for 
S1710 : what was the value of the entire mine? 

21. A room 30 feet long, and 18 feet wide, is to be covered with 
painted cloth } of a yard wide : how many yards will cover it ? 

22. A, B and C trade together and gain $120, which is to be 
shared according to each one's stock; A put in $140, B $300, and 
C $160 : what is each man's share? 

23. A can do a piece of work in 12 days, and B can do the same 
work in 18 days : how long will it take both, if they work together ? 

2*4. If a barrel of flour will last one family 7 J months, a second 
family 9 months, and a third 11 J months, how long will it last the 
tliree families together ? 

25. Suppose I have ^\ of a ship worth $1200 ; what part have 
I left after selling f of -J of my share, and what is it worth ? 

26. What number is that which being multiplied by f of ^ of 
I J, the product will be 1 ? 

27. Divide $420 between three persons, so that the second shall 
have ^ as much as the first, and the third ^ as much as the other two ? 

28. What is the difference between twice five and fifty, and 
twice fifty-five ? 

29. What number is that which being multiplied by three- 
thousandths, the product will be 2637 ? 

30. What is the difference between half a dozen dozens and six 
dozen dozens ? ^ • 

3 1 . The slow or parade step is 70 paces per minute, at 28 inches 
each pace : how fai^t is that per hour ? 

32. A lady being asked her age, and not vnshing to give a direct 
answerj said, ^' I have 9 children, and three years elapsed between 
the birth of each of them; the eldest was born when I was 19 
years old, and the youngest is now exactly 19 :'' what was her age ? 

3a. A wall of ioo yards in length was to be built in 29 days : 
1 2 men were employed on it for 1 1 days, and only completed 220 
yards : how many men must be added to complete the wall in the 
required time ? ^ 

34. Divide $10429,50 between three persons, so that as often 
ds one gets $4, the second will get $6, and the third $7. 

35. A gentleman whose annual income is £1500, speni^s 20 
{guineas a week : does he save, or run in debt, and how much? 

36. A farmer exchanged 70 bushels of rye, at $0,92 per bushel, 
for 40 bushels of wheat, at $1,37^ a bushel, and received the 
balance in oats, at $0,40 per bushel : how many bushels of oats 
did he receive ? 

37. In a certain orchard ^ of the trecB "beat \n."^^\«.^^\ ^'^ "^iassssw 
bear peaches, ^ of them plums, 120 of lYiem c\v^x^\^^^^^^ '^'^ ^ 
them pears : how many trees are there m W\t oic\v^^^^ 
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^>/ 38. A person being asked the time, said, the time past uoon 
'is"^ equal to \ of the time past midnight : what was the hour? 

39. If 20 men can perform a piece of work in 12 days, how 
many men will accomplish thrice as much in one-fifth of the time ? 

40. How many stones 2 feet long, 1 foot wide, and 6 inches 
thick, will build a wall 12 yards long, 2 yards high, and 4 feet 
thick? , 

41. Four persons traded together on a capital of $6000, of 
which A put in J, B put in J, C put in J, and D the rest ; at the 
end of 4 years they had gained $4728 : what was each one's 
share of the gain ? 

42. A cistern containing 60 gallons of water has three unequal 
pipes for discharging it ; the largest will empty it in one hour, the 
second in two hours, and the third in three hours : in what time 
will the cistern be emptied if they run together ? . 

43. A man bought | of the capital of a cotton factory at par; 
he retained ^ of his purchase, and sold the balance for $5000, 
which was 1 5 per cent advance on, the cost , what was the whole 
capital of the factory ? 

44. Bought a cow for $30 cash, and sold her for $35 at a credit 
of 8 months : reckoning the interest at 6 per cent, how much did 
I gain ? 

45. If. when I sell cloth for 8«. 9d. per yard, I gain 12 per cent, 
what per cent will be gained when it is sold for 10s. 6c?. per yard ? 

46. How much stock at par value can be purchased for $8500, 
at S\ per cent premium, J per cent being paid J^ the broker ? 

• 47. Twelve workmen, working 12 hours a da^^ave made, in 
-42 days, 12 pieces of cloth, each piece 75 yards long : how many 
pieces of the same stuff would have been made, each piece 25 
yards long, if tliere had been 7 more workmen ? 

48. A person was born on the 1st day of Oct.. 1801, at 6 o'clock 
in the morning: what was his age on the 21st of Sept., 1854, at 
half-past 4 in the afternoon ? 

49. A, can do a piece of work alone in 10 days, alid B in 13 
days : in what time can they do it if they work together ? 

50. A man went to sea at 17 years of age; 8 years after he. 
had a son born, who lived 4^years, and died before his father ; 
after which the father lived twice twenty years and died : what 
was the age of the father ? 

61. How many bricks, 8 inches long and 4 inches wide, will 
pave a yard that ia 1 00 feet by 50 feet ? 

52. If a house i» 50 feet wide, and the post which supports the 
ridge pole is 1 2 feet high, what will be the length of the rafters ? 

53. A man had 12 sons, the youngest was 3 years old and the 
eldetft 58j and their ages increased in Arithmetical progression * 

what wii^ the common difievenoe. kA V\ve\x \i.^itfe ? 
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54. If a quantity of provisions serves 1500 men 12 weeks, at 
the rate of 20 ounces a day for each man, how many men wUl the 
bame provisions maintain for 20 weekg, at the rate of 8 ounces a 
day for each man ? 

53. A man bought 10 bushels of wheat, on the condition that 
nc should pay 1 cent for the Isf bushel, 3 for the 2d, 9 for the 3d, 
and so on to the last : what did he pay for the last bushel, and for 
the 10 bushels ? 

56. There is a mixture made of wheat at 45. per bushel, rye at 
35., barley at 25., with 12 bushels of oats at 1 Be?, per bushel : how 
niuch must be taken of each sort to make the mixture worth 3s. 
6d. per bushel : 

57. What length must be cut off a board 8 J inches broad to 
contain a square foot ? 

58. What is the difference between the interest of $2500 for 4 
years 9 mo. at 6 per cent, and half that sum for twice the time, 
at half the same rate per cent ? 

59. A person lent a cetfain sum at 4 per oent per annum; had 
this remained at interest 3 years, he would have received for prin- 
cipal and interest $9676,80 : what was the principal ? 

69. If 1 pound of tea be equal in value to 50 oranges, and 70 
oranges be worth 84 lemons, what is the value.of a pound of tea, 
when a lemon is worth 2 cents ?. 

61. A person bought* 160 oranges at 2 for a penny, and 180 
more at 3 for a penny ; after which he sold them out at the rate 
of 5 for 2 pence : did he make or lose, and how much ? 

62. A snail in getting up a pole 20 feet high, was ob.served to 
climb lip 8 feet every day, but to descend 4 feet every night : in 
what time did he reach the top of the pole ? . 

63. A'ship has a leak by which it would fill and sink in 15 
hours, but by means of a pump it could be emptied, if full, in 
16 hours. Now, if the pump is worked from the time the leak 
begins, how long before the ship will sink ? 

64. A and B can perform a certain piece of work in 6 days, B 
and C in 7 days, and A and C in 14 days": in what time would 
each do it alone? 

65. Divide $500 among 4 persons, so that when A has J dollar 
B shall have J, C J, and D f 

66. A man purchased a building lot containing 3600 square 
feet, at the cost of $1,50 per foot, on which he built a store at on 
expense of $3000. He paid yearly $180,66 for repairs and taxes: 
what annual rent must he receive to obtain 10 per cent, on the 

OCfit ? 

67. A's note of $7851,04 was dated Sept. 5th.^ 18ST . ^^^\sns3d. 
were endorsad the following paymeivVa, vvl.*. is^N. V^'Ob.^ V^*^;^ 
$41(5.98; May* 0th, 1840, lir/i : wlivxl vf\>s iiu^^\^xv3^\^'^A'^^^^ 
Uje inteicit heing d \}tr cent ? 
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68. A house is 40 feet from the ground to the eaves^ and it is 
required to find the length of a ladder which will reach the eaves, 
supposing the foot of the ladder cannot be place^ nearer to the 
house than 30 feet ? 

69. Sound travels about 1142 feet in a second; now, if the 
flash of a cannon be seen at the moment it is fired, and the report 
heard 45 seconds after, what distance would the observer be from 
the gun ? 

70. A person dying, worth $5460, left a wife and 2 children, a 
Kon and daughter, absent in a foreign country. He directed that 
if his son returned, the mother should have one-third of the estate, 
and the son the remainder ; but if the daughter returned, she 
should have one-third, and the mother the remainder. Now it so 
happened that they both returned ; how must the estate be divided 
to fulfill the father's intentions «* 

71. Two persons depart from the same place, one travels 32, 
and the other 36 miles a day : if thej'" travel in the same direction, 
how far will they be apart at the end * 1 9 days, and how fai if 
they travel in contrary directions ? 

72. In what time will $2377,50 amount to $2852,42, at 4 per 
cent, per annum ? 

73. What is the height of a wall, which is 14j yards in length, 
and -^ of a yard in thickness, and which has cost $406, it having 
been paid for at the rate of $10 per cubic yard ? ' 

74. What will be the. duty on 225 bags of coflTee, each weighing 
gross 160 lbs., invoiced at 6 cents per lb. ; 2 per cent, being the 
legal rate of tare, and 20 per cent, the duty ? 

75. Three persons purchase a piece of property for $9202 ; the 
first gave a certain sum ; the second three, times as much ; and 
the third one and a half times as much as the other two : what 
did each pay ? 

76. A reservoir of water has two pipes to supply it. The first 
would fill it in 40 minutes, and the second in 50. It has likewise 

/ a discharging pipe, by which it may be emptied when full in 25 
minutes. Now, if all the pipes are opened at once, and the water 
runs uniformly as we have supposed, how long before the cistern 
will be filled? 

77. A traveller leaves New Haven at 8 o'clock on Monday 
morning, and' walks towards Albany at the rate of 3 miles an 
hour : another traveller sets put from Albany at 4 o'clock on the 
same evening, and walks towards New Haven at the rate of 4 
miles an hour , "•now, supposinej the distance to be 130 milei^ 
where ou the road will they meet ? 
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MENSURATION, 

315. A triangle is a portion of a plane 
bounded by three straight lines. BC is 
called the base ; and AD, perpendicular to 
BC, the altitude. 

316. To find the area of a triangle. 
The area or contents of a triangle is equal 

to the product of half its base by its altitude 
(JBk. IV. Prop. VI).* 

EXAMPLES. 

1. The base, BC, of a triangle is 40 yards, and the perpendicu- 
lar, AD, 20 yards : what is the area ? 

2. In a triangular field the base is 40 chains, and the perpendi- 
cular 15 chains : how much does it contain ? (Art. 110.) 

' 3. There is a triangular field, of which the base is 36 rods anc 
fclw perpendicular 26 rods: what are its contents? 

317. A square is a figure having four equal sides, 
01^ all its angles right angles. 



D 
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318. A rectangle is a four*sided figure like a 
square, in which the sides ure perpendicular to each 
other, but the adjacent sides are not equal. 

319. A parallelogram is a tour-sided figure 
which has its opposite sides equal and parallel, but Y 
its angles not right angles. The line DE, perpendi- Y. 
cular to the base, is called the altitude. 

320. To find the area of a square', rectangle, or parallelogram, 
Multiply the bast by the perpendicular height^ and the product 

mil be the area, (book IV. 'Prop. V). 

EXAMPLES. 

1. What is the area of a square field of which the sides are 
each 33.08 chains ? 

2. What is the area of a square piece of land of which the 
sides are 27 chains ? 

3. What is the area of a square piece of latvi«C ^\s\s2ft.^^>s^'^ 
are 25 rods each V 

♦ AJI the references ure toBuvwt:* \*tti.«iv\\Te . 
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4. What are the contents of a rectangular field, the length of 
which is 40 rods and the breadth 20 rods ? 

5. What are the contents of a field 40 rods square ? 

6. What are the contents of a rectangular field 15 chains long 
and 5 chains broad ? 

7. What are the coiftents of a field 27 chains long and 9 rods 
broad ? 

8. The base of a parallelogram is 271 yards, and the perpendi- 
cular height 360 feet : what is the area ? 

321. A trapezoid is a four-sided figure 
ABCD, having two of its sides, AB, DC, 
parallel. The perpendicular CE is called 
the altitude. 



n 



322. To find the area of a trapezoid. 

Multiply half the sum of the two parallel sides by the alti- 
tude, and the product will be the area. {Bk, IV. Prop, VII.) 

EXAMPLES. 

1 . Required the area of the trapezoid ABCD, having given 
AB=321.51/^, DC=214.24/if., and CE=l7l.l6/if. 

2. What is the area of a trapezoid, the parallel sides' of which 
dre 12.41 and 8.22 chains, and the perpendicular distance between 
them 5.15 chains ? 

3. Re|q^ired the area of a trapezoid whose parallel sides are 25 
feet 6 inches, and 18 feet 9 inches, and the perpendicular distance 
between them 10 feet and 5 inches. 

4. Required the area of a trapezoid whose parallel sides are 
20.5 -and 12.25, and the perpendicular distance between them 
10.75 yards. 

5. What is the area of a trapezoid whose parallel sides are 7.50 
chains, and 1 2.25 chains, and the perpendicular height 15.40 chains ? 

6! What are the contents when the parallel sides are 20 and 32 
chains, and the perpendicular distance between them 26 chains ? 

323. A circle is a portion of a plane 
bounded by a curved line,, called the circum- 
ference. Every point of the circumference is * 
€tqually distant from a certain point within 
called the centre : thus, C is the centre, and 
any lino, as ACB, passing through the Centre, 
is called ^diameter, 

Jf the diameter of a circle is 1, the circumference will be 
3.1416. Hence, if we know t/ic aiametCT.ioe may find the cirmm- 
yere?2C€ by multiplying by 3.1416 ; or, xj ue knoio \1w» dTt\>w5cTP>\Mi^ 
«w«? 7UfiyJnd file tUaifutir by rlii uHng bij •.\A\\'ei. 
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EXAMPLES. 



1 . The diameter of a circle is 4, what is the circumference V 

2. The diameter of a circle is 93, what is the circumference? 

3. The diameter of a circle is 20, what is the circumference? 

4. What is the diameter of a circle whose circumference is 78.54 ? 

5. What is the diameter of a circle whose circumference is 
11652.1944? 

6. What is the diameter of a circle whose circumference is 6850 ? 

324. To find the area or contents of a circle. 
Multiply the square of the diameter by the decimal .7854 (Bk. T. 

Prop, XII. Cor. 2). 

EXAMPLES. 

1 . What is the area of a circle whose diameter is 6 ? 

2. What is the area of a circle whose diameter is 10? 

3. What is the area of a circle whose diameter is 7 ? 

4. How many square yards in a circle whose diameter is 3^ feet ? 

325. A sphere is a figure terminated 
by a curved surface, all the parts of which 
are equally distant from a certain point 
within called the centre. The line AB 
passing through its centre C is called the 
diameter of the sphere, and AC its radius. 

326. To find the surface olj a sphere, 

Multiply the square of the. diameter by 
3.1416 {Bk. VIII. Prop, X. Cor). 

EXAMPLES. 

1 . What is the surface of a sphere whose diameter is 12 ? 

2. What is the surface of a sphere whose diameter is 7 ? 

3. Required the number of square inches in the surface of a 
iphere whose diameter is 2 feet or 24 inches. 

327. To find the contents of a sphere. 

Multiply the surface by the diameter aiid divide the product by 6, 
the quotient will be the cantejits. (Bk. VIll. Prop. XIV. 8ch. 3). * 

EXAMPLES. 

1. What are the contents of a sphere whose diameter i& 1*L^. 

2. What are the contents of a spVieie ^\\o^^ ^\^xaB\&x \^ '^'^- ^ 

3. What are the contents of a. RpViexe -n\vo%^ ^^^^^^^"^ ^\^'^t^ 
4. WJmt are the contents of «. spYiere vf\\o^fi AX^^xtveX'^x x"^ 
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328. A prism is a figure whose ends are equal 
plane figures and whose faces are parallelograms. 

The sum of the sides which bound the base is 
called the perimeter of the base, and the sum of the 
parallelograms which bound the solid is called the 
convex surface. 






329. To find the convex surface of a right prism, 

Multiply the perimeter of the base by the perpendicular keight, and 
the product will be the convex surface {Bk. VII. Prop. I), 

EXAMPLES. 

1 . What is the convex surlaco of a prism whose base is bounded 
by five equal sides, each of which is 35 feet, the altitude being 26 
feet ? 

2. What is the convex surface when there are eight equal sides, 
each 15 feet in length, and the altitude is 12 feet? 

330. To find the solid contents ot a prism. 

Multiply the area of the base by the altitude^ and the product will 
be the contents (Bk. VII. Prop. Xl'V). 

EXAMPLES. 

1 . What are the contents of a square prism, each side of the 
square which forms the base being 15, and the altitude of the 
prism 20 feet? 

2. What are the contents of a cube each side of which is 24 
inches ? 

3. How many cubic feet in a block of marble, of which the 
length is 3 feet 2 inches, breadth 2 feet 8 inches, and height or 
thickness 2 feet 6 inches ? 

4. How many gallons of water will a cistern contain whose di- 
mensions are the same as in the iasD example ? 

5. Required the contents of a triangular prism whose height in 
JO feet, and area of the base 350 ? 



331 • A cylinder is a figure with circular 
cuds. The line EF is called the axis or alti- 
I ude, and the circular surface the convex .^wr- 
/&re of the cylinder 
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332. To find the convex surface, 

MvMiply the cicumference of the bas6 by the altitude^ and 
the product will be the convex surface, {Bk, VIII. Prop, I.) 

EXAMPLES. 

1 . What is the convex surface of a cylinder, the diameter m 
whose base ia 20 and the altitude 60 ? 

2. What is the convex surface of a cylinder, whose altitude in 
14 feet and the circumference of its base 8 feet 4 inches .? 

3. What is the conv«x surface of a cylinder, the diameter of 
whose base is 30 inches and altitude 5 feet ? 

333. To find the contents of a cylinder, 

Multiply the area of the base by the altitude : the product will be 
the contents. (Bk. VIII. Prop. II). 

EXAMPLES. 

1 . Required the contents of a cylinder of which the altitude is 
12 feet and the diameter of the base 15 feet? 

2. What are the contents of a cylinder, the diameter of whose 
base is 20 and the altitude 29 ? 

3. What are the contents of a cylinder, the diameter of whose 
base is ] 2 and the altitude 80 ? 

4. What are the contents of a cylinder, the diameter of whose 
base is 16 and altitude 9 i* 

5. What are the contents of a cylinder, the diameter of -^'hose 
base is 50 and altitude 15 ? 



334. A pyramid is a figure formed by 
several triangular planes united at the 
same point S, and terminating i& the 
different sides of a plain figure as 
ABODE. The altitude of the pyramid 
is the line SO, drawn perpendioalar to 
tho base. 



336. To find the contents of a pyitLsmdL, 

MulHpli/ the area of the 6a«e by one-tUrd of tb-* aUUxwa.* 
(M. Vll. Prop. XYW.) 
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1 . Required the contents of a pyramid, of wliich the area of the 
base is 95 and the altitude 15. 

2. What are the contents of a pyramid, the area of whose base 
t§260 and the altitude 24 ? ' 

3. What are the contents of a pyramid, the area of whose base 
is 207 and altitude 18 ? 

4. What are the contents of a pyramid, the area of whose base 
is 403 and altitude 30 ? 

5. What are the contents of a pyramid^ the area of whose base 
is 270 and altitude 16? ' 

6. A pyramid has a rectangular base, the sides of which are 25 
and 12: thB altitude of the pyramid is 36 : what are its con- 
tents ? ' 

7. A pyramid with a square base, of which each side is 30, has 
an altitude of 20 : what are its contents ? 



336. A cone is a figure with a circular 
base, and tapering to a point called the 
vertex. The point C is the vertex, and the 
line CD is called the axis or altitude. 




337. To find the contents of a cone, 

Multiply the area of the hose by one-third of the altitude. 
(Bk. VIII. Prop. Y.) 

EXAMPLES. 

1. Required the contents of a cone, the diameter of whose base 
is 5 and the altitude 10. 

2. What are the contents of a cone, the diameter of whose base 
is 18 and the altitude 27 ? 

3. What are the contents of a cone, the diameter of whose base 
is 20 and the altitude 30 ? 

4. What are the contents of a cone, whose altitude Ib 27 feet, 
and the diameter of the base 10 feet*^ 
^- What are the contents of a. coivft ^Vowi t\\:\\;«L^^ "» ^'i ^^V 
nud the djnrneter of \ih baac 15 1^*.^A V 
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GAUGING. 

338. The mean diameter of a cask is found by adding to the 
head diameter, two thirds of the dijfFerence between the bung and 
head diameters, or if the staves are not much curved, by adding 
six-tenths. This reduces the cask to a cylinder. Then, to find 
the solidity, we multiply the square of the mean diameter by the 
decimal .7854 and the product by the length. This will give 
the solid contents in cubic inches. Then, if we divide by 231, 
Ve have the contents i^ gallons. (Art. 114). 

Multiply the length by the square of the operation. 

mean diameter, then by the decimal • 7854, Ixd^X' ''^^ =^ 
and divide by 231. lX(PX'6034t. 

If, then, we divide the decimal .7854 by 231, the quotient cai- 
ried to four places of decimals is .0034, and this decimal multi- 
plied by the square of the mean diameter and by the length of the 
cask, will give the contents in gallons. 

339. Hence, for gauging or measuring casks, we have the fol 
lowing 

Rule*— Mw/^ip^y the le7igth by the square of the mean diameter ; 
then multiply by 34t and point off four decimal places^ Q,nd the prO' 
duct will then express gallons and the decimals of a gallon. 

1. How many gallons in a cask w^hose bung diameter is 38 
inches, head diameter 30 inches, and length 50 inches ? # 

We first find the difference of the diameters, operation. 

of which we take two thirds and add to the 36 — 30r=: 6 

head diameter. We then multiply the square § of 6 = 4 

of the mean diameter, the length and 34 ''30-f4=:34 

together, and point oif four decimal places 34^1=: 11 56 
in the product.' 1166x60x34 = 

2. What is the number of gallons in a 196.52^aZ. 
cask whose bung diameter is 38 inches, head 

diameter 32 inches, and length 42 inches ? 

3. How many gallons in a cask whose length is 36 inches, bung 
diameter 35 inches, and head diameter 30 inches ? 

4. How many gallons in a cask whose length is 4a inches, head 
diameter 34 inches, and bung diameter 38 inches ? 

6. A water tub holds 147 gallons; the pipe usually brings in 
14 gftUons in 9 minutes : the tap discharges at «. tw^Alvaxxv., ^Si ^??^- 
Ions in 31 minutes. Now, supposinft, tYie^^ xq \i^ Vi'^N. ^'^^^''^^^n. 
the wBter to be turned on at 2 o'clock Vn l\ift TOnittCvci%% ^ "^^ ^^ 
3t 6 ehuta the tap, and is »oUoito\*» to Vltlo^ «X ^^^•'^ '^^'^'^ ^ 
w/'II he filled in cftutf the water wnxCnm^'^ ^^^ ^^'^^^ 
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FORMS RELATING TO BUSINESS IN GENERAL. 



FORMS OF ORDERS. 

Messrs. M. James k Co. 

Please pay John Thompson, or order, five hundred 
dollars, and place the same to my account, for value received. 

Petjcr Worthy. 
Wilmington, N. C, Junel, 1855. i. 

Mr. Joseph Rjch, 

Please pay, for value received, the bearer, sixty-one 
dollars and twenty cents, in goods from your store, and charge the 
same to the account of your 

Obedient Servant, 

John Parsons. 
Savannah^ Ga., July 1, 1855. 



FORMS or RECEIPTS. 

Receipt for Money on Account. 

Received, Natchez, June 2d, 1855, of John Ward, sixty dollars 
on account. 
$60,00 John P. Fay. 

Receipt for M&iiey on a Note. 

Received, Nashville, June 5, 1856, of Leonard Walsh, six hun- 
dred and forty dollars, on his note for one thousand dollars, dated 
New Yo rk, January 1, 1855. 

$640,00 J. N. Weeks. 

NOTES. 

I 1 . A Note, or as it is generally called, a promissory note, is a 
positive engagement, in writing, to pay a given sum at a time 
specified, either to a person named in the note, or to his order, oi 
lo the bearer. 
2. By mercantile usage a note does uoV i^^iXV.^ ^^.Vl due un*' 1 the 

fixpiration of 3 days after the Xvme meii\A.OK\fcd o\\ \\» \^«:ft. 'W*: 

th/ee iidditjuiial days aie ctiUed dtiijs of gniw. 



APPENDIX. 311 

When the last day of grace happens to be Sunday, or a holiday, 
such as New Years, or the Fourth of July, the note must be paia 
the day before : that is, on the becond day of grace. 

3. There are two kinds of notes discounted at banks : 1st. Notes 
given by one individual to another for property actually sold— 
these are called business notes, or business paper. 2d. Notes made 
for the purpose of borrowing money, which are called accommo- 
dation notes, or accommodation paper. Notes of the first class are 
much preferred by the banks, as more likely to be paid when they 
fall due, or in mercantile phrase, " when they come to maturity." 

FORMS OF NOTES. 

No. 1. Negotiable Note, 

$25,50 Providence, May 1, 1856. 

For value received I promise to pay on demand, to Abel 
Bond, or order, twenty-five dollars and 50 cents. 

Reuben Holmes. 



Note Payable to Bearer. 
No. 2. 



$875,39. St. Louis, May 1, 1855. 

For value received I promise to pay, six months after 
date, to John Johns, or bearer, eight hundred and seventy-five 
dollars and thirty-nine cents. 

Pierce Penny. 



Note' by two Persons. 
No. 3. 



$659,27 . Buffalo, June 2, 1856. 

For value received we, jointly and severally, promise to 
pay to Richard Ricks, or order, on demand, six hiii|dred and fifty- 
nine dollars and twenty-seven cents. 

Enos Allan. 

John Allan. 



Note Payable at a Bank, 
No. 4. 



$20,25. Chicago, May 7, 1866. 

Sixty days after date, I promise to pay Io\£Cl Ks^^«wrbb*^ 
or order, at the Bank of Commerce in \\i«> <i\Vj ^^ ^«^ "^c!€«- 
twenty MJars and twentv-five cents, fot TttY-ae Tecfcvr^- 
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REMARKS RELATING TO NOTES. 

1 . TLe person who signs a note, is called the drawer or nuiker 
of the note ; thus, Reuben Holmes is the drawer of Note No. 1. 

2. The person who has the rightful possession of a note, is 
called the holder of the note. 

3. A note is said to be negotiable when it is made payable to 
A B, or order, wiio is called the payee (see No. 1). Now, if Abel 
Bond, to whom this note is made payable, writes his name on the 
beck of it, he is said to endorse tlio note, and he is called the en- 
dorser ; and when the note becomes due, the holder must first 
demand payment of the maker, Reuben Holmes, and if he declines 
paymg it, the holder may then require payment of Abel Bond, the 
endorser. 

4. If the note is made payable to A B, or bearer, then the 
drawer alone is responsible, and he m'ust pay to any person who 
holdt) the note. 

5. The time at which' a note is to be paid should always be 
named, but if no time is specified, the drawer must pay when re- 
quired to do so, and tlte note will draw interest after the payment 
is demanded. 

6. When a note, payable at a future day, becomes due, and is 
not paid, it will draw interest, though no mention is made of inter- 
est. 

7. In each of the States there is a rate of interest established by 
law, which is called the legal interest, and when no rate is speci- 
fied, the note will always draw legal interest. If a rate higher 
than ii^gal interest be taken, the drawer, in most of the States, is 
not bound to pay the note. 

8. In the State of New York, although the legal interest is 7 
per oent, yet the banks are not allowed to charge over 6 per cent, 
unless the notes have over 63 days to run. 

9. If two persons jointly and severally give their note, (see No. 
8,) it may be collected of either of them. 

10. The wovds " For value received" should be expressed in 
every note. 

11. When a note is given, payable on a fixed day, and in a spe- 
cific article, as in wheat or rye, payment must be offered at the 
specified time, and if it is not, the holder can demand the value in 
money. 

A BOND FOR ONE PERSON, WITH A CONDITION. 

KNOW ALL MEN BY THESE PRESENTS, That I, James 

ffllson of ih€ City of Hartford and State of Connetticvtj am held 

itnd firmly bound unto John Pidcens of iSa Totmi of Waierbury. 

CoT/iity of New Ua/ven aiul Stuite of CwwuwliBttA^ \\\ ^3» «qss\ ^ 
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Eighty dollars lawful money of the United States of America, to 
be paid to the said John Pickens, his executors, administrators, or 
assigns : for which payment well and truly to be made I bind 
myself J my heirs, executors, and administrators, firmly by these 
presents. Sealed with my Seal. Dated the Ninth day of March^ 
one thousand eight hundred and thirty-eight. 

THE CONDITION of the above obligation is such, that if the 
above bounden /antes WUson, his heirs, executors, or administra- 
tors, shall well and truly pay or cause to be paid, unto the above- 
named John PickenSj his executors, administrators, or assigns, the 
just and full sum of 

[Here insert the condition.] 
then the above obligation to be void^ otherwise to remain in trill 
force and virtue. 

Sealed and delivered ia 
the presence of 

J(An Frost. 



Joseph Wiggins^ 



.i 



Janus Wilson. 




L.S.1 



NoTC. The part in Italic to be filled up according to circum- 
stance. > 

If there is no conditicm to the bond, then all to be omitted after 
and including the words, " THE CONDITION, &o.» 

BOOK-KEEPING. 

Persons transacting business find it necessary to write down 
the articles bought or sold, together with their prices and the 
names of the persons to whom sold. 

Book-keeping is the method of recording such transactions in a 
regular manner. 

COMMON ACCOUNT BOOK. 

The following is a very convenient form for book-keeping, and 
requires but a single book. It is probably the best form of a com- 
mon Account Book. 



J. BELL. 



Dr. 



J. BELL. 



Or. 



1646. 
Jiine 1 

" 6 

July 9 

i 



To 6 cords of wood, 
at $1.75 per cord, 
To 1 day's work, 
To4itt.ofryc, at62 
cents per hu.. 



12 



1846. 

Juty 6 
" 10 
*• 20 

Aug. 1 



II 



By shoeing horae, 
" mending sieigh, 
" ironing wagon, 
** Cash \A V^tj^OkS^O 



$ c. 
1 00 
3 20 
5 VL 



ScsaL^ 
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26 
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21 
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27 
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22 


15371781930 | 2 
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28 


13115375 


31 
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29 
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32 


1105354 • 


— 


29. 


30 


140700034 


33 


1079167 
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31. 


7 
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8 
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9 


370 
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14 


50994 
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5990267 


20 


^3191876 


32. 


15 


143985 


18 


6644374 


21 


23191876 


32. 


16 


2728116 


19 


7685134 
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37. 


9 


260822 


13 


99246591 


17 


4244083 


37. 


10 


2935621 


14 


999999 


18 


8013105 


37. 


11 


50391719 


15 


776462 


19 


52528 


37. 


12 


28443 


16 


18561747 


— 




38. 


1 


10 


4 


234 


7 


62 1 


10 175502 


38. 


2 


45 


5 




8 


. 785608 ] 


11 696 


38. 


3 


$1115 


6 


&7 


9 


37 ] 


12 2687 


39. 


13 25041500 


i: 


1 239 


21 


190 


39. 


14 


U 


3 


22 


$4020-1340 


Ml 16 1 26 
r?9.l/ 16 1 18608€<) 


\{ 


) I 1759 I 


23 


2769818 


\\ 20 \ ^o5 \\,^^\ 94 



AJfSW]SK6. 
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P. 


1 EX. 


ANS. 


EX. 


ANS. 1 


EX. 


ANS. 


EX. 


ANS. 


40. 
40, 


1 25 

1 26 


145 

168 


27 

28 


168 
137 


29 
30 


15914260 
20463760 


31 


2769818 


40. 


1 1 1 29045 II 2 1 $418 || 3 j $714 jj 4 | $5796 


41. 
41. 
41. 


5 
6 
7 


$390 

$224980 

$1706 


8 

9 

10 


$919 

55 

28223 


11 
12 
13 


230-527 
19553068 

f3818^ 


14 


11854617 


47. 
47. 


1 ^ 
1 10 


936 
$1236 


11 
12 


$298 
35688 


13 
14 


$28511 

$6578 





49. 


f 3 


49. 


4 


49. 


5 


49. 


6 


49. 


7 


49. 


8 


49. 


9 


49. 


10 


49. 


11 



51, 

61. 



52. 
52. 
52. 
52. 
52. 
52. 



54. 
64. 
64. 
54. 
54. 



55. 
66. 



7913576 


12 


2537682 


13 


4280822 


14 


19014604 


15 


85564584 


16 


2183178497 


17 


93939864472 


18 


395061696 


19 


393916488 


20 



65948806 


21 


36914176 


22 


85950000 


23 


3320863272 


24 


816515040 


25 


68959488 


26 


35843685 


27 


26T293339604 


28 


214007086881 


29 



764819895290424 

6241519790 

105062176 

601380780 

4984155396 

405768300 

800105244 

1227697160 

330445150 



274032 
19180896 



15076944 
50618898 



>430778 
553248' 



2540 


7 


64800 


8 


7987000 


1 


98400000 


2 


375000 


3 


67040000 


4 



214100 

87200000 

1833600 

4368560000 

148512000000 

1315170000000 



25^175000000 

1960310474010 

1484000 

109215040000 
5210018850000 



63. 1|480.||2|44-15||3|168| 4j$291 1|5| 2214-123||6 1 11680 



7 
,8 

9 
10 
11 



3087 

18755 

119568 

984072 

24427326 



12 
13 
14 
15 
16 



349440 


17 


1057500 


. 18 


150000 


19 


131250000 


20 


53095 


— 



1620-2226 

968710 

2720 

408-2040 



21 ] $27025000 

22 $636 



23 
24 



$19152500 
$10368 



25 

26 



$1211 

$4044 



60. 6 

mlJ7 



43217 

104177-2 

12826 



8 

9 

10 



46490-3 U V\ \ 
158400^1 Vy Vt 
V)480^V2 \\ Vi 






UG 



AN£W£ICS. 



p. 


EX. 


ANS. II EX. 


ANS. 


EX 1 ANS. 


60. 


14 47516365-2 || 17 


74909989-3 


20 


13957027-5 


60. 
604 


1/S 


7544.181-5 18 


127724292-2 






16 


6286358-2 19 


2747804-1 


— 










61. 


21 


$1126 2 


5 180607 


29 


23040 


61. 


22 


48 2 


6 88 


30 


34547^ 


61. 


23 


288 2 


7 87066-1 


— 




61. 


24 


13178 2 


8 $327 


•— 




63. 


22 


65 


24 


36 27 


54 


29 


61 


63. 


23 


40 


26 


34 28 


94 


30 


$84S 


64. 


32 


4 and 6 


34 


5 36 


8 


38 


9 


40 


7 


64. 


33 


6 


35 


9 37 


8 


39 


12 


— 


- 


67. 


4 


194877-24 


18 


3097-33788 


67. 


5. 


3283 


19 


307140-121 


67. 


6 


17359-1 


20 


34960078-346 


67. 


7 


1345 


21 


80496-11707 


67. 


8 


332627-12 


22 


1672940-165534 


67. 


9 


795073-41 


23 


206008604-24 


67. 


10 


194877-48 


24 


30001000-6347 


67. 


11 


3283 


25 


9948157977-81605 


'87. 


12 


11572-110 


26 


1935468-14976 


67. 


13 


2017-108 


27 


15395919-12214 


67. 


14 


40367 


28 


14243757748-354] I 


67. 


15 


6704984 


29 


15395919-12714 


67. 


16 


78795 


30 


5008292243-50442 


67. 


17 


10110-9 


1 31 


123456789 


68. 


2 


132 


4 718328 


6 


918546 


68. 


3 


4871000 


5 7128368 


- 


— 




54200 


69. 


1 


3175 


i 3550 


1 


296< 


69. 


2 


106725 J 


2 4700 


2 


24678733-1 


69. 


3 


2187600 : 


5 59250 


3 


177925200 


, 69. 


4 


17624075 


i 880300 


4 74036200 


70. 


1 


'3704000 


2 


4269 


7 284 


12237766 


70. 


2101 


)9588000 


3 


87504 


S 4741 


13 121086 


70. 


3 IJ 


21300750 


4 


97049 


9 70424 


14 750 


70. 


4 i 


38036750 


5 70 


496-20 1 


675 


15 24063 


70. 


in 


127 


6 


326 1 


1 19626 


1 


6i 54069 


71. It 105 
7J. : 2 \ 387 


w 


\ZZ \\ 5 
20\ \\ .^ 




^^^\ 


7 


i 1809 



ANSWKKS. 
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?57 


EZ. 


ANS. 


EX. 


ANS. 


EX. 


AN8. 


72. 
72. 

72, 


2 
3 

4 


17085-29 

67639-21 

6129-11 


5 
6 

7 


3095-87 

45561-16 

1392-27 


8 
9 


245-14 
405-141 


T3. 
73. 


1 
2 


4976-3 
76412 


3 

4 


496-321 

6-4978 



74. 


2 


4-146327 


5 156557-34400 


1 


900 


74. 


3 


146 


6 . 253-21700 


- 


— 


74. 


4 


91-135803 


7 1 2247-26649 


' 


— 


75, 


2 


329 


7 


loses $26 


12 75 


75. 


3 


$45 


8 


$23 


13 $55 


75. 


4 


85 


9 


276 


14 351 


75. 


5 


84032 


10 


714-10 


15 85-148 


75. 


6 


$312 


11 


$17376 


16 15 


76. 


17 


552 


21 4285 


25 


6178-6494 


76. 


18 


lost $1625 


22 4562 


26 


$42 


76. 


19 


9 


23 281 


27 


$3408 


76. 


20 


2313 


24 $514 


28 


794-2 


77. 


29 


20 


33 


157-185 


37 


$140 


77. 


30 


36 


34 


12923-13763 


38 


$60 


77. 


31 


$2 


35 


$3 


— 




77. 


32 


g. 140cts 


36 


5 


— 




78. 


39 


3750 


43 6000-9000 


47 


6480 


78. 


40 


146 


44 gained $12 


48 


8800 


78. 


41 


886144 


45 $11 


— 




78. 


42 


22886826 


46 $456 


— 




t 


k^ 


37378 


11 


40368 


7 


t 


^0,(>52 


4' 


375999 


12 


71453 


8 


$0,002 


82. 


5 


670 


1 


$67,897 


9 


$1,607 


82. 


6 


54000 


2 


$104,698 


10 


$170,464 


82. 


7 


12500 


3 


$4096,042 


11 


$8674,416 ^ 


82, 


8 


4i)o 00 ; 

4 


4 


$100,011 


12 


'$94780,90 


82. 


9 


375 i 
375 


5 


$4,006 


13 


$74164,21 


82. 


10 


4000 


6 


$109,001 1 


— 


* 




84. 


1 


$73,436 ; 


i $132,475 5 l %^a?r;v 


84. 


2 


$219,614 


i %m,\\ \\ ~ \ _ 
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AKBWKK6. 



91. 
91. 



P. 


EX. 


ANS. 


EX. 


ANS. 


EX. 


ANS. * J 


85. 
85^ 


6 

7 


$1843,94 
$656,369 


8 
9 


$22,334 
$7,952 


10 


^ $M,405 



86. 


6 


86. 


86. 


7 


86. 


8 


86. 


9 



$5,999. $9,742. 

$0,744. $87,345. 

$106,524 

$170,056 

$44,377 



$2812,50 


6 


$51,997 


7 


$2,50 


8 


$945,361 


- 


$2906,961 


- 



$12T13 

$59,827 



87. 
87. 


9 
10 


$343,675 
$112,442 


11 


1 


$8279,155 
$932,802 




12 






8S. 
88. 
88. 
88. 


3" 

4 
5 
6 


$20,35 ~ 
$375 
$116,875 
$22,95 


— y 

8 

9 

11 


$79,75 

$3835,625 

$975 

$1157 


12 
13 
14 


$82,25 

$11,25 

$210,295 




89. 
89. 
89. 


1 1 
2 

3 


$172,50 

$168,75 

$28,00 


4 $8,40 

5 $45,333 + 
7 $357,75 


8 
9 


$3718,50 
$104 


90. 
90. 


1 
2 


$21,40 
$60,1424- 


3 $6,117 + 

4 • $8,40 


5 


$105,026 




91. 
91. 


1 
2 


$5,961 + 
$23,597 


3 


{ $3,99. $5,04, $6,6528. 
( $4,3512.$7,8750. 



$3,51 
$3,842+ 



$0,06 
$0,666 + 



$16,803 + 
$41,904 + 



92. 


9 


92. 


10 


92. 


11 


92. 


(2 


92. 


13 


93. 


24 


93. 


25 


93. 


26 


93., 


27 



$0,65 

$2,12 

$0,375 

$1,125 

$0,14 




14 
15 
16 
17 

18 



$3,50 

$23,076+ 

$450 

- $75,385 

$25,25 



28 
29 
30 
31 



32^ 

16 

112 

12 



1.9 
20. 
21 
22 
23 



32 
33 

34 



$66,666 + 

$2.50 

$24 

$0,60 

$3,00 



96 

16 

140 



93. 
93. 



1 
2 



$28. 


4 


$130,50 


5 


$51 


6 



$0,625 

$12,50. $100. $625. 

$0,87i $5,25. $7. 



$1,75. $14. 
$210. 
$0,14. $80,50. 



^-^>// 9 I $0,06 II 10 .\ $14,50. %\Q\^,^^,\\__\\_\^ 



A^bWKKS. 



31^ 



94. 
94, 
94. 
95. 



EX. 



12 
13 
14 



ANS. 



4 yds. 6 yds. 

$414,75 

3480.$4,50 



EX. 



15 
16 

17 



S2,33J 

$11000-5500 
$23,16 



EX. 



18 
19 
20 



AJiS. 



15616$. 

«?547,92 

8916 



21 I $27,685 



22 I $290,82 



23 



$90277,70 



99. 
99. 

100. 
100. 
101. 
101. 
101. 
101. 
10 L 

102. 
102. 
102. 
103. 
103. 



30183/ar. 
84226/ay. 



391679yar. 

£84 



£1 12.9. 3\(L 
£25 145. Id. 



eOin. 12Qin. 
\2yd. ISyd. 



\'J2i)i.\ 
32yd. I 



I2ft, SfL 4ft. 
24fur.- 4Sfur. 64/tty. 



316767//J. 

359mt. 7fur, 28rd. 

3796602/^5. 

8201 miles, 

210700858m. 



( 109° 21^ini. Ifur. Xrd. 

\3iyd. 2Jl 8m. 
4na. I6na. 32na. 96na. 128«a. 
16qr. 32gr. 2Sqr. 
3qr. 4qi\ 5qr, 9qr. lOqr. 



9bQna, 
623 wa. 
20Ai/d. 3qr. 2na. 



28 EL FL Iqr. 
95E. E, Aqr. 



K 288m. 432m. I 
864i?i. 11 52m. I 



40P. \20P. 640.R. 1280iJ. 
160P. 320P. 9yd. 



104. 


1 


104. 


2 


104. 


3 


104. 


4 


104. 


104. 


3 



4P. 16P. 20P. 

80^.^. 160c;i. 240c;a. 

16P. 64P. 96P. 
( 2Qsq. ch. eOsq, ch, 
( 100^7. c/i. I20sq.ch 

3157P. 



,41762300. 

5\260sq.ft. i6sq. in. 

6\93A. 2R. 12P. 

7 35i\f. 563A \R, 19P. 

8JS12584,25. 
9!$15,25. 



105. 
105. 
105. 
10.5. 
105, 
105. 

106^ 
106, 
106, 



j 1728CV. in. 3456 Cm. m.\ 
\ 51840?/. in. I 

]21cu.ff.54cu,ft. 108C7//J 
Xl62cu:.fL I 

24 0. ft. lOC.fLA8C.fL I 
25{jcu.fL (j4cu.fL 32cu.fL \ 



2cu, yd, 3cu, yd. 

3T. 

2T, 4T. 

8C. 1201 16C. 

48cu,fL 



592704. 

200 C, ft. 3200cu.fi. 

5 cords, 2 cordfL 



21870 cords-W. ft. 
( 88 tons. 2Acu.ft. 
i 1228cu. in. 



107. 1 1 16^i. 6;?/. 12;;/:. ISpL 20pL 
107. 2 8^/. Uqt. 2AqL UpL 40p^ 
107.!3 26«r Sdar. 12bar. 
I07.ll4il2gi. 20qt. SOqL 126gt. 252qt, 



||3tl2602p^ 



320 



▲JilBWKKS. 



P. 


EX. 


ANS. 


EX. 

4 
5 

6 


ANS. 


108. 
108. 
i08. 


1 

2 
3 


6pt lOpt. 

l2qL l6qL 36qt 

I3672p«. 


12734 pt. 
I29hhd, ISgoL 
4/516ar. 7gal 



109, 
109. 
109 



16qt.40qt.e4Lqt 
Spk. 4pk. 8pk. 



S24pk, 32pk. 4Spk. 
(45m. 8bu. lObu. 
72bu. lOSbu. 1446m. 



110. 
110. 

no, 
no. 



23808pe. 

844;?^;. 

2726m. 

\ch. 2%u.Zpk,6qt. 



1 


32c^r. 


5 


2 


64o3. 




3 


lcwt.2qr. 




4 


12 jr. 





3 tons. 



UK 

111 

111 

111 

111 



2790366 drams. 
903 13602. 

( 5 T.8cwL3qr.24lbA3oz, 

\ Udr. 
28 T. AcwL Iqr. 21/6. 



7167! 2cwtAlb. \3oz. lAdr. 

8 29981280:2. 

9 212T. UcwU Iqr. lib. 
10$118,995-$10. 
11$431,68-$160. 



112. 
112. 
112. 
112. 
112. 
112. 
112. 



Ii48.£-r. 



72^r. 



96^r. 



2i2;>t^^. 3pwL 
3\2oz: 3os. 

48o2. 14402 IO802 

84oz. 
'.j2Z6. 3Z6. 8Z6. 
:3il48340^r. 



1Z6. l05r. lOpwt. lOgr, 

25/6. 9oz. Qpwt. 20gr. 

67861Sgr, 

36/6. 7o2. HpwU 

S890lgr. 

6496^r. 

$657. 



1 1 *> 
lid. 


1 


40^. 60^r. 80^r. 


l20grA\ 3 1 40 5 85. 


113. 


2 


129 219 159. II 1 


114. 


3 


80119. 


7 


73918^r. 


114. 


4 


91133. 


8 


j 12fe 95 73 
(29 18^. 


114. 


5 


27ib 95 6 3 19. 


114. 


6 


84fe 11 5 13. 






115. 


1 


2406gc. 3605ec. 


3 


379467 1085ec. 


115. 


2 


72;ir.l20Ar.l92^r 


4 


4yr. Ida. 


115. 


3 


42da.^ 56da. 


5 


24yr. Ida. 26m. 68«>u 


115. 


4 


1 68/Ar. 6wk. 


- 





JM. 
116. 



'■Ihll 



9yr. Uda. \lhr\ 



i\\ 



6600^. 
I'e^^&e*. ^\^s.ec. *i»Vi^si«u 



AliSWlSKB. 



H2\ 



p. 

ri6. 

116. 
116. 
116. 
116. 



EX. 

2 
3 
4 
1 
2 



ANS. 



360m. 240m. 300m. 
120° 180° 210° 240° 
4° 12° 3s. 5s. 6s. 
10765' 
2592000" 



EX. 

3 
4 
5 
6 
7 



ANS. 



7° 44' 54" 
Ic. 5s. 20° 16' 
394680056C. 
9216255gc. 
2° 23' 9" 



117. 
IIT. 
117. 
117. 
117 



57953Ar. 

10800' 

1 296000 C«. in. 

£714 

3T. Icwt. 20lb. 



6 
7 

8 

9 

10 



9ft 8 5 13 2 9 19^n 

M. 8oz. 6pwL I9gr. 

340167 gr. 

81g. Is, 

207 E. E. Sqr. 



118. 
118. 
118. 
118. 
118. 
118. 
118. 
fl8. 
118. 
118. 
118. 
118. 
118. 
118. 



3320 half pints. 
6539276£^r. 

I 6A. IK 24P. 



1 pound, 
57963hr. 
7s. 15° 24 
12 cords. 
1244160 Cw, 
12096p^. 
377yd. 2qr. 



40" 



tn. 



48976^i. 



478602432*3'. tw. 
15359/ar. 



24 

25 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 



J 84mi. 3fur. Ard. 

\ 3yd. 2ft. 

( 6 A. 3R. 35P. Z^d 

\ 2ft. 5in. 

197111025M. 

26880 times. 

$93024 

$27 

4 miles. 

40 yards. 

5mo.3wk. 5da» 16Ar. 

1008 bottles 

110592 

38 casks. 



119. 
119. 



36 
37 



17097^^^ times. 
10132992005e(;. 



38 
39 



248 miles 
$39,879 



120. 
120. 
120. 
120. 

120. 
120. 



£1377 45. nd. 
£1616 75. 6|d 
62lld.Soz. Ipwt. \9gr. 
962Z6. 6o2. lOpwt. 2gr. 
104fe 3 3 33 29 4^r. 
35 5 7 5 2 9 17^r. 



8 
9 

10 



203 19 lO^r. 
j 79cwt. 2qr. \m. 
\ l5oz. Udr. 
] 340 T. 6cwt. 2qT. 
\ 20lb. 2oz. 



121 

121 

121. 

121. 

121. 

121. 

121 



•// 



11 
12 

13 

14 1 



l^cwt. 2dr. 
(432i:. 2mi, 4fur. 
} 39rd. 4yd. 
j Ifur. 34rd. l^d. 
I 1ft. 4in. 
424E.Fl. Oqr. 3«a. 



16 



17 



16 142yd, Sqr. Ina. 



18A E.E. 4qr. 27m. 
l\in. 
\2e3sq.yd. Ssq, ft. 



AKSWBBB. 



P. 

12L 
122. 
122. 
122. 
122, 
122. 
122. 
122. 
122. 
122. 



EX. 



20. 



ANS. 



I76cw. yd. ISC. ft. 
614cw. in. 



EX. 



21 
22 



ANS. 



90cw. lO^C.ft. 
1510.30. ft. 



627hhd. 7gal. Iqt. Ipt. 
50tun Op. Ihhd. 38 gal. 
3qt. 

Uch. 22bu. 3pk. Iqt. 
Ipt. 

259ch. \2hu. Qpk. Oqt. 
Ipt. 

I12yr. 2mo. Iwk. Ada. 
Ahr. 



28 

29 

30 

1 



J 60wk. Ada. Ik^^ 

{ Aim. SAsec. 

{ Idr. 9s. 28^ 33^ 

\ 69" 

J Icir. 10s. 27° 2' 

J 3" 

j 29llb. 6oz. Idp't. 

i 22gr. 



123. 


2 


I23. 


3 


123. 




123. 


A 


123. 


123. 


5 


123. 


123. 


6 


123. 


7 



2AAlb. 6oz. Apwt. 3gr. 

j 82 r. Ucwt. Oqr. 

\ im. \oz. Idr. 

I 41 T. Qcwt. 3qr. lllb. 

\ Ooz. 5dr. 

{33QA. IR. 31 P. 

\210Sq.ft. l36Sq.in. 
170T.ncu.ft.7AAcu.in. 
1685m. Opk. 2qt. 



9 
10 
11 
12 
13 
14 



( 45 A 3^. 3 IP. 

I 3S^Sq/t. 22Sq.in. 
I58bu. Opk. Aqt. 
2T. 5cwt. 2qr. 21/5. 
85yd. 

3lb.loz. Upwt. 17 g7. 
322mi.6fur. llrd. 
lOOA. IR. 13P 



124.11 3 I 17Alb.loz. lpwL3gr. || 4 | 8lb. lOoz. lAp^vt. Agrs. 



125. 
125, 
125. 
125, 

125, 
125. 

126. 
126. 
[26. 
126. 
120, 
126. 
126. 

126.1 
126.11 



5T. 7cwt. Iqr. 23lb. 
lloz. 

7cwt.2qr.20lb. lloz. 
5dr. 



12AT. Ohhd. 59gaL 

ilAyr. A6wk. Ada. 
20h. 58m. 5Asec. 



9yr. Amo. 2da. 
21yr. 9mo. 5da. 



17 yr. Imo. 3da. 



12yr. 3mo. 26da. 22hr. 
30yr. Imo. 29da. 12hr. 

j 27mo. 3wk. Oda. 

\ 20hr. 20m. 
8Ayr. llmo. Owk. 5da. 
£2 17s. 

lib. lloz. 19pwt. Agr. 
6ft .10 5 5 3 19 
j IT. IScwt. Iqr. 4lb 
( Ooz. 2dr. 



7 

8 

9 

10 

11 
12 



2mi.Afur. 21rd. 
7yr. 9mo. Ida. 
362yr. 9mo. lAda. 
68lb. lOoz. 3pwt. 15gr: 

( IT. 17 cwt. 3qr. 

I 7lb. lAoz. 2dr. 

j84fe 9 1 4 3 

I 1 9 14^r. 






\^ \4 ocyrds i>^ cuJjk. J«x. 



AJKSWlUeS. 
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P. 


EX. 


127. 


15 


127. 


16 


127. 


17 


127. 


18 


127. 


19 


127. 


20 


127. 


21 



ANS. 



£74 165. 6d. 2far, 
S^bu. Ipk. Oqt. \pt. 
Slhhd, AQgaL 3qt. 
4t36bu. 2pk. 6qt. Ipt. 
Icivt. 2qr. 14/6. 
£27 Ofi. 11^^. 
22lb. Aoz. 6ptvt. 13ffr. 



EX. 

23 

24 
25 

26 



ANS. 



IGcwt. Oqr, 616.2 oz. 
{ \2cwt, Oqr. 23lb, 
\ \2oz. 

14i. \mi. Ifur, \5rd, 
11 A ZR, 18P. 
j b^yr, bmo. 21 da. 
\ Shr. 25m. 



12S. 


3 


129. 


5 


129. 


6' 


129. 


129. 


7 


129. 


8 


129, 


9 


129. 


10 


129. 


11 


129. 


12 


129. 


13 



56mi. 5fur, 4rd. 



4 i 27s. 28° 22' 45" 



22yr. Zmo. ISda. IShr. 

{ 63T,3cwt.2qr. 16lb. 

\ \oz. Mr. 
25bu. 3pk. \qt. 
2T. 5cwt. Oqr. 24/6. 
8 cords 6 cord ft. 
11 yr. 5mo. 3da. 
3lb. 3oz. 12pwL 
IT. 19cwt. 2qr. 12/6. 
ISfe 75 23 1 B 4gr. 



14 \22mL Afiir., 20rd. 

15 111 A 2R. 2oF. 

16 261yd. Oqr. 3na. 

17 ! 47i. \mi. Ifur. 8rd. 

18 ; 95Uid. 6 gal. 

19 ' 32/6. 9o2;. \5pwt. 

20 ! 1^6mi. 5fur. 

21 j 15° 

2^ I {56T. Ucwt. 3qr. . 
f ) 15/6. 



130. 
130. 
130. 
130. 
130. 
130. 



£5 45. 3d. 

2ihhd. 22gal. \qt. Ipt. 

921yds. 

748A OR. 38P. 

2S6yr. llmo. 2wk. 

66 1. llcwt. 2qr. 10/6. 



29 
30 
31 
32 
33 



1493mi. 2fur. 
6296bu. 3pk. 4qL 
3174 miles. 
72 tons I6cwt. 20/6. 
282 yds. 



3 I 5L. 2mi. 6fur. 36rd. || 4 | 2bu. Ipk. 3qt, 



131. 



132. 
132. 
132. 
132. 
132. 
132. 
132. 
132. 
122. 
132. 
132. 



2cwt. \qr. 18/6. 3^02;. 

6yd. 2qr. O^na. 

lOA. 3R. 30F. 

£21 95. 8d. 

llcwt. 3qr. 18fJ/6. 

Ipk. 2^qt. 

£1 25. 4td. 2far. 

2T.lcwt. 

25/6. 3oz. 8dr. 

2° 34' 16" 

49ga/. 2qt. Ipt. 



6bu Ipk. 6^^qt. 
3fe4 5 63 19 16^. 
6\gal. Iqt. Ipt. 
\2A. 2R. 25P. 
24wi. Ifur 4rd. 
14/6. Qoz. Spwt. ligT^ 
3gal. Iqt. Ipt. 
4bu. 3pk. 2qt. 
2cwt. Iqr. 24Z6. 
2bu. Iqt. 
\2cwt. 2qr. \W3b> 



133.' 27 I lib. 12oz. 2dr. U 29 \ 41 gal, 'iqt. \-|^*P\ 
133 J I 28 I 16' W 30 \ 2.^mi,/^fuT_^^^I3-- 



d24 



ANBWBK6. 



133. 

133. 
133. 
133. 
133. 



EX. 

32 

33 
34 



75. 3^. 1/ar. 
j 24 r*ms 5 qrs. 
(12 sheets. 
£63 145. M. 
Ihhd. 19 gal, Ipt. 



EX. 

"35 
36 

37 

38 



ANS. 

IT. \cwU )qr, im, 
j £600 95. Sd, 
I £1050 165. Ud. 

53i||e^. 

294fl^a. 2^hr/ 



135. 
136. 
135. 
135. 
135. 
135. 



1° 9' — time 4m. 365gc. 
12Ar. 4w. 365ec. F.M, 
Uhr.66m. 24se£. A.M. 
41m. 325CC. 
nhr.l8m.28sec.A.M. 
lOhr. 59m. 56sec. A.M. 



4h. 66m. Asec. 
4h. 6()m. 4sec. JP M 
2h. 20m. 4sec. F.M. 
6h. Om. Ssec. A.M. 
1 Ih. 6m. 4sec. A.M. 



137. 


1 


137. 


2 


137. 


3 


137. 


4 


137. 


5 


137. 


6 


137. 


7 


137. 


8 



3x3 

3x5 

3x2x2x2 

2x2x2x2 

3x3x2 

2x2x2x2x2 

3x2x2x2x2 

7x2x2x2 



9 
10 

n 

12 
13 
14 
15 
16 



7x3x3 

19x2x2 

3 

3 and 7 

3 and 7 

2 and! 

2 and 3 and 1 

3, 5, 7 



138, 
139. 
140, 
14L 
14JL 
142. 
144. 
144. 
144. 
144. 



2|9||3|6||4|5||5|6||6|5l|7|14|| 8|42 



1 I ^4 II 2 I 4 II 3 45 4 I 630 5 | 267 || 6 | 396 



7 12>||8 I 8|j9 



4 II 10 3 



840 
147 



840 
196 



78 
84 



9 
10 



1008 
156 



11 



223839 



63 II 4 ^ 126 II 5 I 27 II 6 12 



1 

11 

55 



9 
10 
11 
12 



27 
16 



13 

14 
15 
16 



7056 

8 

^* 

80 pounds 



17 
18 



Z4Syds. 
46yds. 



145. 


19 


(45. 


20 


145. 


21 


145. 


22 


145. 


23 



26bu. 


24 


40^ pounds 


25 


9ibu. 


26 


300 pounds 


27 


5Q0yds. 


28 



36gal. 

40bu. 

67gal. 

I5j/ds. 

d^Jir'ns. 



29 
30 
31 



58 boxes 

4s. 

3 cheeses 



151 
i5L 



2 I ^ 



3 
4 



Vm-V^ \'^ \ 



AHSWEB6. 



322 



P. 


EX. 


ANS. 


EX. 


ANS. 


EX. 


ANS. 


152. 
152. 


1 

2 


^andS 


3 

4 




5 
6 




152. 
152. 
162. 
152. 


1 

2 

3 
4 


1 Jao' T3Tr» TTS' 


1 

2 
3 
4 


A- 


5 
6 


TToT' 

9 ft 7 6- 



153.11 2 I Ij. f|, M. H, T^- II 3 I if^. HI. IM. m. m« 



164.n 3 1 


^. 


^'^ 


. 1- 


II 4 


1 TO' ¥§' 45' ST' M' TT' n^' 


155. 


1 


4 
J' 


6 


h- 


11 


h 


16 


J. 


155. 


2 


f- 


7 


i- 


12 


f- 


2 


12|. 


155. 


3 


1- 


8 


a- 


13 


iH 


3 


2fyd«. 


155. 


4 


i- 


9 


tV- 


14 


A- 


4 


6f^. 


155. 


5 


J- 


10 


h 


15 


5- 


— 




156. 


5 


5 apples. c 


i ^rods 


166. 


6 


2T¥ff. 24. 7iH^. 134iHI- 4 


I ^}F- 


166. 


7 


21 9J^. « 


i a3^. 


156. 


8 


2(HW», 45120*^, 9iffl|^. € 


- ^^<%s., 


156. 


9 


31504^^, 1345. 7947f||4. 7 


'i^iw^- 


156. 


1 


a|X. 6 


1 AVtSF- 


156. 


2 


Af^is. 9 


HT-^MIF. 


167. 


1 


i§^. 


6 


$H^. 


3 


f 


167. 


2 


W- 


7 


^i^ds. 


•4 


^• 


157. 


3 


i|i. 


8 


mm. 


6 


¥• 


157. 


4 


m^ 


1 


A 


6 


^m^- 


157. 


5 


HH^- 


2 


^• 


- 




158. 


3 ! :iW- .1 4 


^-. II 5 1 V-=7^. 


159. 


ii^V.^Vi^fe- 


7 


IM. 'ifi^.^lM^• 


i3M.ifV^- 


159. 


H^.m.m- 


8 


%^H.■4F• 


14H.H.M- 


159. 


3m>^.m- 


9 


WI^ fH. m- 


is^.W.fS- 


159. 


4n. A- 


lo- 


H|.¥T^*.?il- i 


\elV^'^' 


159. 


5¥/.i*.W- 


ll 


^.'^- Vy^^^- 


mlhm,^- 


I2I 


A. tS- ^- VA^ 


- — 



326 



AHBWBR6. 



P. 


EX. 


AN8. EX. 


ANS. EX. 


ANS. 


160. 


2 


H.H.A- 6 


TlRF'ToS' TOC- .^ \ 


se eo 60 


160. 


3 


^. V. V- 7 


w. w. w. '° ^ 


B- 


160. 


4 


TSTF* 3ir(J» T6 • 


IT' TT' A» TJ- 11 ) 


il.fl.H. 


160.1 S 


lT*ft.l^.m- 9 


•<2 33 
if > TS- 


161.1 1 


^. 4 lii. 7 


2f, 10 2Hf 1 13 ItVVV 


161. 2 


2*. 5 1,^. 8 


2}*. 11 2tV^. 14 If 


161.1 3 


4i 6 1«. 9 


IQU- 12 1t%. - 


1 


162. 


16 


25f^. 20 1426|| 


\. 24 96f^. 4 


If H.H- 


162. 


17 


52J. 21 ^ 


25 64^^. 






162. 


18 


20^. 22 30j|. 


2 IJ. M- 






162. 


19 


2\^. 23 17^. 


3M-^.U- - 





163. 


2 


f 5 fe- 


3 ^. 6 45^. 


9 ^. 


163. 


3 


1- 1 H- 


4 f^. 7 ^. 


— 


163. 


4 


^ 2 if. 


5 lA 8 2^. 


— 


164. 


11 


68^. 13 2|^. 16 


.6^. 17 72J^. 


164. 


12 


82;j^. 14 10f|. 16 


en- la^iiVTlT^TfTTH, 


165. 


1 


3^. 4 42^. 


7 8^w<ij 10 $8^. 


13 813^. 


165. 


2 


6f 5 123 


BUG 11 14«t. 


14 5}bar. 


165. 


3 


35 6 16|. 


9 13^6m. 12 27cts. ] 


15 $16J. 


166. 


1 


21 3 75 


5 $5}. 7 $180. 


9 $16J. 


166. 


2 


38^. 4 264. 


5 $43|. 8 36|«i. 


10 $440 


167. 


1 


^- 4 1- 


7 $5^. 2 ^. 


5 675 


167. 


2 


A- 5 n- 


8 $i|. 3 i|. 


6 20^ 


167. 


3 


^- 6 f 


1 A- 4 8i. 


— 


168. 


8 


636^. 11 20f 1 


4 $25 17 546|rfi. 


20 6fi/^4 


168. 


9 


114 12 51|. 1 


5 2 «w« 18 $lf|. 


21 $60f. 


168. 


10 


1344 13 $90 1 


6 ^. 19 $1296. 


— 


169. 


1 


^. 4 ^. 7 


tV- 10 ^. 


13 ^^^^ 


169. 


2 


SV- 5 A- 8 


^. 11 fyd. 


15 $|. 


169. 


3 


liV- 6t^. 9 


^<o«. 12 ^Ib. 


16 T^M, 


170.11 1 ) 16 3 9 
170.11, 2 1 226^. 4 5 


^. 1 5 19,"^^. 


7 $14 



AJHHWBHS. 



827 



P. 


EX 

T 


ANB. 


EX. 

"6" 


ANS. 


EX. 


ANS. . 


EX. 


ANB. 


l71- 


2f. 


11 


mi 


16 


H- 


171. 


2 


if- 


7 


5^. 


12 


7^. 


17 


27 miles. 


171. 


3 


H- 


8 


7«?ten. 


13 


4 chUcTn, 


18 


9J turkeys. 


17L 


4 


I 


9 


If 


14 


5||- izwe5. 


19 


S^ds. 


171. 


5 


6tV 


10 


14 baskets. 


15 


9^ «me5. 


— 







172. 
172. 



1 


H. 


3 


^• 


6 


H- 


7 


1^ 


9 


2 


10 


4 


^• 


6 


m- 


8 


Wt 


10 



A. 

3 
4 6- 



174. 
174. 
174. 
174. 
174. 
174. 



1 


lig^ 


7' 


^/^^. 


13 


xir?/^- 


19 


2 


ll>«. 


8 


^. 


14 


T^io75^^- 


20 


3 


igr. 


9 


.nfeir^^. 


15 


AV*. 


21 


4 


*A 


10 


Tyfrny^*- 


16 


ir^^. 


— 


6 


Imi. 


11 


f>^. 


17 


T^mi. 


— 


6 


\oz. 


12 


H^. 


ISliAr 


— 


3 


1 3/i; 


hd, 3 


Xgai. 2qt. 


II 


4 1 I tun 


— 






175 



176. 


5 


Zqr. 2lna. \ 


17 


A. 


176. 


6 Zwk. Ida. ^hr. 36wi. | 


18 


^' 


176. 


7 


I3bu. 2pk. 


19 


^mo. 


176. 


g 


i 6fur. Srd.Ayd. 2ft. 
[sin. 


20 


T^^ 


176. 




21 


H-^g' 


176. 


9 


3cwL Oqr. 12Z6. 802. 


22 


8 5 33 09 12^. 


176. 


10 


( 2da. I3hr. A2m. 
\ 51f5ec. 


23 


iE. E. 


176. 


24 


60gal. Iqt. l^pt. 


176, 


11 


2bu. 2pk. 


25 


2^gal. 


176. 


12 


^hhd. ' 


26 


\qr. 21lb. lOoz. lO^T. 


176. 


13 


^mi. 


27 


^^s. 


176. 


14 


^. 


28 


«. 


176. 


15 


|Z6. 


29 


2gal. Zlgi. 


176. 


16 


fm«^- 


30 


2R. 6P. Ayd. 5ft. 127 ^in 



177. 
177. 
177, 
177, 



Im. Zfur. 1 Srd. 
Ifwr. 0yd. 2ft. 9i?i. 
Icwt. 2qr. 2M. 13a3. 
llhr. 69m. 69^sec. 



9Zyd. Ift. U^in. 
10 16^aZ. 2^qt. 

12\4ciot. \qr . \^Xb. \^oz^^5;ggL: 



dS8 



AJK8WSltS. 



178. 

178. 
178. 
178. 

78. 

78. 
178. 
178. 
178. 
178. 
178. 



EX 

13 

14 

15 

16 

17 
18 
19 
20 
21 



ANS. 

( l2cwt. \qr, lib. ISoz. 

j 6da. 20hr. 62m. 

2qr. im. 14az. 0^^^^. 
bQyd. 

7. 



2^^yd. 
Ic^tAqr.llbJoz. 
Qptat. I6gr» 



^itd^- 



ANS. 

j ^wL Ada. I2h. 19m. 
( 17^5ec. 
2mi. 2fur, \^rd 

£1 95. 3c?. 

I02;. ^'pwU Zgr, 

j %cwt. Sqr. 611. 13o«. 

Zlh. 60Z. 16pwt. legr. 
Ird. \yd, 2ft. 6^in. 
11 55 2 9 lO^r. 



179. 
179. 
179. 
181. 
181. 
181. 
181. 
181. 



\6ft. 6' 
\fU 8' 10" 
2/^6^3"ir 



6fU 8' 2" V" 
16ft. 4' 10" 4'" 
1/t 11' 10" 11" 



7\Uft. 6' 5" 5"' 
8 7/^.10' 1" 9"'' 



llfU 
Sift. V 
166ft. 6' 8" 
866^. 8' 3- 
2C. 6C.ft 



21ft. 8' 6" 
106/?5.5'7"6"' 
39 C. SSCu.ft, 

( 46yd. Oft. 

] 3' 8" 



J lC.4:C.ft. 

{3 cu.ft. 
15Sc.yd. llcflA* 
$19,64 
84ft. 4' 6" 



185. 
185. 
185. 
185. 
185. 
185. 



.3 

.016 

.00-17 

.32 

.0165 

18.03 



12.009 

16.012 

9.565 

22.1 

41.3 

16.000003 



5.09 

65.015 

80.000003 

2.000300 

400.092 

3000.0021 



47.00021 
1500.000003 
39.640 
.003840 i 
.650 



188. 
188. 
188. 
189. 
189. 
189. 
189. 



1303.9805 

428.677893 

169.371 



1.5413 

444.0924 

1215.7304 



246.067 
389.989 
71.21 



494.521 

$641,249 

.111 



4.0006 
$129,761 
$1132.365 
$16.3275 



$1033.6279 
$51,451 
1.215009 
23001044.500059 



21 
22 
23 
24 



.560596 
$7,978 
$417,563 
74435.0309 



190. 

190. 

190. 

190. 
JffO. 
100. 



m 



3294.9121 


7 


249.72601 


3 


9.888890 


9 


395.9992 


10 


.999 


U 


8377.9 


12 



366.007497 
20.9943 
260.4708953 
10.03 ()181 
2.0094 



4238.60807 

126.831374067 

63.879674 

106.9993 

1.1216 



L\^A^^^ 



A^«WEfiS. 



191. 

191. 
191. 
191. 
191. 



XX 



ANS. 



.036588 

.365491 

742.0361960 

.001000001 

.000000000147 



ANS. 



9308.37 

311.2751050254 

.25 

.0025 

.0238416 



AN8. 



3.043§2632 
$17.2975*. 
$14.--^74 ^ 



192. 
192. 
192, 
192, 



193. 
193. 
193. 
193. 
193. 
193. 
193. 
rt3. 
193. 
193. 
193, 



$4.543944 
.0036 
240.1 
$56,764 



$46.95 
$1.051279 
.00025015788028 
2.39015 



1.11 

4.361 

33.331 

1.0001 

4123.5 

1175.07 
12.52534 
125.2534 
1252.534 
12525.34 
125253.4 



8 

9 

10 



000016 
.000274855 
.00182002625 



16.21987-1621.987 

16219.87-162198.7 

1621987. 

20.81100-208.1100 
i 2081.100-20811.00 
(208110.0-2081100. 

1-27.3673874-12736.73874 

127367.3874-1273673.874 

12736738.74-127367387.4 



194, 
194, 
194, 
194. 



21940. 
30100. 
1000. 
66.666-f 



10.-100.-1000.-30. 
20.-2000.-12.-120. 
1200. 
.3333 + 



8.3111-f 

1.563-f- 

1.160-f 



195. 
195, 
195, 
195. 
195, 
195 



$.00638-h 
2$.10486 + 
14.941 4- 
16.119-f 
.08333-h 



196. 
196 
196. 
196. 
196 
196. 



197, 



f.25o/3.26=.815j 
and .034 of 3.04 
=.10336 .816-r- 
.10336^7.885-f 
.0470204-f 
ISSbu. 



9 

10 
11 
12 

la 

ii4 



18. 022 4- 6m. 

$0.7909-f 

1196.172-f 

1000. 

227.313001yrf5. 

125.101 l/6s. . 



$48,141 

$10055.3025 

$934,699 

$46,875 

$4070.316 

$16.63 



.4285-f 
,88236+ 



2t 
22 
23 
24 
25 
26 



n2.2^cu.yd. 


27 


$45,401 


28 


$313,313 


29 


$0.75 


30 


$l82.766-f 


31 


177dar. 


_ 



15.68 -f-6tt/. 

92^aZ. 

l9Sda. 

$54.72 

1726.15/6. 



.08671 + 
.26-.007OT-V^ 






380 



AB8WBB8. 



8 

9 

10 



1.496-1- 
I.ii3-h.l62-h.792 

.85 
.075 



11 
12 
13 
14 



ANS. 

.136 
.00875 
,2976 
.006875 



ANS. 

01171875 
135546875 
0001 
222464 



1 

2 


loo- 

3067 

looo* 


1 

2 
3 
4 


3 


1000 • 


4 


' 49 
\66666- 


5 



.02734375Z^>. 

£.1083334- 

.00035A 

.0097222ria.-h 

1.3125j9;5;. 



.125c^. 

7l.l51m^.-f 

6.5454r«^.-(- 

.03966ar. 

.0004375cz^/ 



12.00384^r. 
2gr, 1216. 8oz, 
2qt, Ipt. 

6(yiet, Zqr. 
8F. 

Ihhd. 47 gal, 
6gaL Sqt. 
ISeda. 2lhr. 



\qt'. 



l5. 8d. llfar. 

3qr, nib, 

19kr, 21m. 365^0. 

Imi, 28rd. IfU 11.04in. 

log. 8dr, 

103^. 23^. 59m. I2.48«ec. 

£1 05. 11.04^. 

£1 175. 7.2^ ^ 



4.889955«;A.+ 

2.4694/^.4- 

\.2^yd. 

1.046675Z6. 

5.0833i.-f 



4.8906256W. 
.472916Zd.-h 
.78875 r. 
5.88125A 
.0055 r. 



.42859226w;A;. 
.39201cA. 

7.878125M. 



$36,428 
$21,25 



$28,3334- 
$32,8124- 



$30,833i 
$62. 



$3,111-4- 
24 "pounds 



204.1il5|472,50 



16|6 days' work.\\\l 3\\bu. |18|Sl8,54l4- 



205.11 20 I $8. I 21 I $25,50 || 23 49 mm, \\ 24 j lli^;^-. 



26 I la bales. \\ 27 | \\\ft. long, \\ 29 | 2\days. 



2(V?.j31 
207.1 32 



54da. 
lOf 



U il'5^;w$58,33J 
II Jg'5^^n$116,66| 



35 



1st, $240 ; 
Sd. $140 



$200 



3 8 I 1-^ days. — 



39|30c^.||40|9^.||41|$96 43 72«;Q^yz.||44| 42 {Georgia, 



18 sheep 

$112 

A:Qda. 



210.114130s. 
gI0j6l$6,6625 I 



12^bar. 

$1,60 

$17,2734- 

lZ\bu, 

62^t/ds. 



\ 31^/^.= 
{lO^yd, 

lOOda. 

$10 

\\u\\^wo. 



15 

16 

\V1 



1st. $2,50 
2d. $3,75 
Sd. $8,75 
22^^«Z. 



AHBWBBS. 



SIM' 



211. 
211. 
211. 
211. 
211. 



EX. 

18 
19 

20 



AN8. 



$9,16f 

' 1st, lQ5lb. 
2d. i^Olb, 
Sd. I68lb. 



212. 
212. 
212. 
212. 



^'5 $126. B's 
$117. C'«$72 
54:bar, 



ANS. 



2Sda. 

($175 

j 4- $125 
$10500 
160yd. 



ANS. ' lEX 



$18 

$83,33 
7ida. 
3 men 



f 



31 



A 
B 

C24 

hogs 



1^^ 



$0,803-f 
\0\yd. 
$1344 
$5040 



\8t. $39,20 2d, 
$19,60 3^.117,60 
$533,33J 
3 pieces 



216. 1 I 36 2 I 60 II 3 I 12 II 4 I 2^11 5 i 24 — 



217. 
^17 



2 



2 1 



w=4. 

8 



^=i. 



8.^=1. 



10 



9A=f illT^^=A 



^=lf 



219. 
219. 
219. 



30877^1. 

$165 

$1381,25 



3300 pcmnds. 

$61,425 

109557»i. 



|343,75 
•201,76 

106fy^. 
36000 rations. 



220. 
220. 
220. 
220., 
220. 



221 
221 
221 
221 



223. 



224. 
224. 
224. 



Shr. 20m. 
$4,861 + 
£227 125. 
$115,50 

$29,25 



ld,-\- 



$40,32 

( ^'5 $1787,50 
I jB'5 $1283,75 

$22,50 



21|$1,87J 

22 $0,154+ 

23 I $6206,93^ 



2^\20^bar. 
"-$61,425 

5s. 9d. 

315bu. 



1 I 8 days. 



$252 
2^yd. 
72 ?uits 
31bar. 



21|Z6. 
$12,13 
2Shr, 
2f acres 



$18,27 
$168,742 + 
$108,25 
$253,125 



27da. 
12da. 
\da. 



226.'^ 



20/^/565 

18^. 
lObot's 



81 6men 
9 lUda. 
10 27flfa. 



2 I 150Z6. II 3 I $99,114 



16m. 
256u. 
lOfl^a. 



14 



l>^^d. 



227. 
227. 
227. 
227. 



13^^. 
ISyr. 
27 weav's 
72 wj€7?. 



4^c^. 
Ill2bu. 
2f io/w 



232flga. IT5 I 5ll^i. 



15Z6. 
SS^rea's 
192bar., 
200 more 



18 



"3%3. 



229. 
229 
229 



$857,142f A's. $142,857| B's. 11 I t $1866,ti6% Js!%. 

$480 ^'s. $750 B's. $675 C's.\W\ \%V^<Qi^.^^\'B'^. 

$1500 Mr. TV's. $2100 Mr J^s.\\ \ V%^^^^.^^^ ' 



m.jl6l$400A's. $800 B's. $1200 




ASBWJfiBS. 



ANSWERS. 



KH As. $260 B's. 
•4. A's, $38,50 B's. 

r$60,777 + ^'5. $127,633+J5'5. $233,387+ (7«. 
$328,201 +D'5. 
$1666,661 As, $3888,881 B's. $9444,44| CTs. 
B's =$273,365 nearly. ^'s=$476,635. 
( Fuller's $1808,8669+-, jBr(?t^w'5 $1596,0591 + 
I Dexter's $1995,0738+, The remainders added 
( i^ZZ ^it;e the exact proof. 



240, 
240, 
240. 
240, 



$43,77 
$1312,50 
( $237,60 
I $158,40 



$210 
$607,50 
$1381,80 
$504 



$450 

$1320 

$142,95 



$1800—$45 
$47,624+ 
$9558,437+ 
$6500 



242. 
242. 
242. 
242. 
243. 



$39 
$266 
$4446,75 
$642,60 



$427,50 
$9,5067 
$331,1511 
$1158,0668 



2 I $10,8012 II 3 $2,728+ 



$183,9705 
$4454,857 
$30455,0224 
$95,229+ 



$121,825 
1315,389 
221,075 
1290,798 



232. 1 


L $16,25 


7 $8,9^3 


13 


$2109,0392 


19 


$42,60 


232. S 


119, 60yd. 


818,06 sheep 


14 


$75 


20 


432dar. 


232. 2 


\ 39,376cwt. 


9 $18.5487 


15 


$229,08 


21 


A2hhd. ■■ 


232. 4 


H2,375 1 


280 cows 


16 


$350 


22 


$24,25^ 


232. t 


)155,48wi. 1 


1 892.5 tons 


17 


$375 


— 




232. e 


) 5 oxen. 1 


2 10151b. 


18 


$694,232 


— 




233. 


23 $10,80 


1 , 


^5 


5 


•38t%. 


9 


.15^. 


233. 


24 \26iperct.left 


2 . 


50 


6 


.05 


- 




233. 


^^ 1 = $3333,331 


3 . 


40 


7 


'01^. 


- 




233. 


25 $1304,75 


4 . 


20 


8 


.03 


- 


J 


234. 


10 ,.55 1 11 .20 12 .20 II 13 .1 


? ' 1 


235. 2 1 $24862,50 | 


\3 $233,76 11 4 1 $8443,75 II 5 1 $14700 


236. 


9 200 sharei 


^ 237. [10 80 shares. 1 


238. 


1 $l,06f 


3 $0,966+ 


5 $112,50 


7 $2,054 


238. 


2 $0,75^55. 


4 $1,00 


6 $208,4375 


B 25 per ct. ^ 1 


239. 


9 18 per ct. 


11 


$1,025 1^ 


i 19yd. -1 


2S9. 


.f. $13 whole g'n 


12 


$l,031i li 


> $9,21A. 1 


239. 


(=20js 


erct. \ 


13 


$J 


2,21 


6il|- 




:\ 



I 



AH8WEB6. 




241. 

244. 
246. 
245. 
245. 
245. 
245. 
245. 



$76,2433 

$194,6177 

$328,32 

$1004,6976 

$1183,6935 

$1445,2383 



$190,148 

$3286,40 

$6322,8825 

$7500,60 

$75,04 

$218,88 



21. 
22 
23 
24 



246. 


25 


246. 


26 


246, 


27 


246. 


28 


►246. 


29 


246. 


"30 



$141,8136 

$272,80 

$39,9274 

$928,0686 

$529,925 

$31,2681 



31 
32 
33 
34 
35 
36 



$94,269 


37 


$245,4896 


38 


$76,966 


39 


$33,3232 


40 


$28761,776 


41 


$5678,071. 


42 



247. 
247. 
249. 
250. 



£15 2s, Sid. 
£24 185. 3^+ 



2 $860,4194 II 3 $167,983 + 



£26 10& lid. 
£331 Is, 6d. 



1|$950||2|7 per cg.||3|5y7-.||4|$225 



251. 
251. 
252. 



$19,101 
$36,504- 



$404,0625 
$291,60 



|5|7,33^=:7yr. 4mo. 



$211,456 
$185,775 



8|$171,60751|9|$lt8,^Se||10| $315,243811 11 | $15^,408 



253 
254, 
254. 
254. 
254, 
254 
255. 
255. 
256. 
257. 
268. 



259. 
260, 
260. 



$1750 present valice. || 2 | $1565,402+ pres. vol 



$9677,50 -i- pres, vol. 
£223 6s.8d. discount. 
$6620,176+ pres.val. 
$702,485 
$1,94 di] 



$3869,407+ pres. vol 
$2109,236+ " " 
$2763,694+ " *' 
$4000 , " " 
$6,473+ loss. 



$6,3291 
$10,50 



$15240,54 
$5,8408 



$3393,504 
$29.0096 



8 I $341.709+11 1 I $344,66+ i| 2 j $^734,32+ 



3| $695,64 [| 4 | $118,85+ || 5 | $1740,60 J|6 J $376,46 + 



9 
10 



eo^^jda. or Aug. 31st. 
6mo. ^da. 



11 



"49^1^!^. or 
Jan. 25th 



'*^' 



ra# $600,445 
20 $44,2893 
$167,001 
$3126,203 
$9051,668* 
$4968,9975 



$217,5116 

$6214,14 

$656,690 

$383,3808 

$188,0349' 

$3720,465 



$122,81+ 



2 \12mo.\\3\8mo. 22gVt^a.||4|9wo.||5|137^<la.||6|4|-»ia 
\7\61j\da. 9th day of March. 



262.11 3 ! $12,25 11 4 | $6,25 



334 



AMSWERS. 



P. 


m 


^ANS. 


EX 


ANS. 


265. 
265. 
265. 


2 

3 

4 
5 


$m4l6 
£lir3 185. l^d, 
$19«r,892+ 
£389 65. 2fa. 
$2551,733 


6 
7 


( £21 55.-£25 145. 3^. £30 
' 175. lflJ.4-£41 25. 9^^.-f 
(£38 1l5.4-l-rf.-£23 195. 11^ 
J $250-$250-$250-$250. 
I $516.66f$250. 



£71. 



274. 
274. 
274, 
274, 
274, 
274. 



276 
276 
276. 
276. 
276. 
276. 
276. 
276. 
276. 
276. 



266. 
266. 


1 
2 


$3720,937 
$8668,935 


3 
4 


$6748,60 
$4583,94+ 


5 


$3643,875 




267.1 


2 


$5944,791 II 3 | $9226,061+ 


268.1 


2 


$1270,428 II 3 1 $2016,11 || 4 | $16975,775 



270.11 l|r2812,50||2|$418,068 || 3 | $251,45+ || 4 | $1442,875 ■ 



35.||2| 84c^5. + ||3|.288+c^5.||4 j 20f caraj;5.|| 5 j 73^|| 



1, 4, 8, 2. II 4 I m. lib. Sib. 

3 0/16. 2of 18. S of 23. 5 of 24. 

3gal. at IQs.'Sat 145.-4 at 2U. 4 at 24s. 

4gal. at4:S.y 4 g^al. at 5's.y 8 at 5s. Gd., and h at 6s, 

Ubu. W. 28bu. R.Ubu.B. 28bu. O. 

96bu. W. 12bu. R. 12bu. B. 12bu. O. 



275. 


4 


275. 


1 


275. 


1 


275. 


2 


275. 


3 



40^a^. F. H^gal. E. 20gal. sjnrits. 

10 of 1st. 10 of 2d. 30 of 3d. 

36Z6. at 4d. 36 at 6c?. 36 at lOd. 36 at 12a 

2 If of each. 

4 each of the 1st. three and 30 of 16 carats fine. 



1 
2 
3 
4 

5 
6 

7 



12=1 

92=81 
123=1728 
1253=1953125 
163=4096 



9 
10 
11 
12 
13 
14 
15 
16 
17 
1& 



282. 1|1.73205+ 

i^^^.Ji2|3.31662+ 
282.1332.695 + 
282.141606.23 + 

282.11512766.22 + 



6031 
4698 
57.19+ 
,69.247 + 
1012.091+ 



9*=6561 
16^=1048576 
206=64000000 ' 
2252=50625 
21672=4695889 
3213=33076161 
215*=2136750625 
=610437195439776 
9«=531441 ^ 
360492=1299530401 



.05 
.01809 



16 
17 



3.12249 
0.71554 
0.41408- 



S3Sk. 



.AirS'WTiRS. 



885 



284. 
884. 



EX. 
T 

i 



AN8. 

12.649««. 
12 6.4 9frf.-l- 



ANS. 
"85 

97.75mi. 



43.81^.4- 
2 partners 



4 



I 4.94/!)^ 



285. 



62 grgg5 II 8 



160rc?. 



9 I 90ft. 



288. 
288. 



73 
179 



319 
439 



638 
364 



.54 
.955 



2.35 
.909 



.707 
1.506 



289. 
289. 
289. 



.829 -f 
.822-f 
.873+ 



17 

28-4704 

16.197/^.+ 



U.58ft.+ 

1728 

12A 



(jji. 



290, 



8 I 268.0832 



9 I 2ft, Un. 



10 I 2fL 



11 



12fl. 



292. 



1 I $1,53 II 2 I 1212 II 3 I 40 4 | 2 | 5 | 9yr. 



293, 



1 I Ayr, II 2 I 5mi. \\ 3 | Acents. 



294.||2|78^tmc5||3|34-162||4|$l,35||5|175m.||6|5m.l300y^. 



296. 



297, 
297. 
298. 
298. 
298, 
298. 
298. 



2|£2 2s. 8^. 



6560 
254 



31 4 II 4 I 78732 || 5 | $25600 || 6 | $61,44 



381 
£204 155. 



hyds, 
120 men. 



j 213,3125 

(211,6875 
ff and i^, 
9.04 
4i. ' 



$196,83-$295,24 
$4809-$9450 



288 

$4717 

1 



$978 

5l6w. 

$80,71 

5A67hr, 

$26,25 



15 
16 
17 
18 



K. 



299. 

299 

299 

299. 

299. 

299. 

299 

299. 

299 

299. 

299. 

299. 



19 
20 
21 

22 

23 

24 

25 
26 



^il 



$380U 
SOt/ds. 

j il'5$28.^'s$60. 

i C's $32. 
7 J days. 
3mo. 

\-h\left- . 

I $986,66| worth 

l«i.$160.2^.$120. 
Zd. $140 [| 28 I 50. 



879000 
792 

( Imi. 6/wr. 33ni 

\\^ft. 



32 62 years 

33 4 
$2454 

34 ^ $3681 
, $4294,50 3rf. 

35 £408 saves 



1st. 

2d. 



2^bu, 
2400 



52yr, Wnw. 
20da. lOlhr 




I 3 0* clock 

i 300 wen 

1864 

A's $2364 
^'^ $1182 
Cr.^ $788 
D\s $394 



S2j\min. 
$34782,608 
$3,653 
t.37 per ct. 

67 jneces 



42 

43 

44 

4584. 

46 

47 



48 



3S6 



ANSWBBB. 



801. 

301 

«01. 

301 

801 

301 

301 

301. 

301 

301 



302. 
302. 
302. 
302. 
302, 
302. 



EX. 

54 
55 



ANS. 

2250 men 

t 196,83 last term. 
295,24 whole arrCt 
9^bu, wheat. 12 rye. 
12 barley. 12 oats. 

356,25 

$8640 

$1,20 

lost 4 pence. 



65 



66 
67 



AN8. 



4 days 

240 rwurs 

A2l-BS}'C42day& 

il'5=$194,604f. 

^'^=$129,87^. 

C'5^^$97,40f^. 

D*5=:i77,92jf. 

$1020,66 

$8925,544+ 



50^. 

9mi. 5fur. 3Ard. 9 ft 
( daughter $780. son 
($3120. i^;*/e $1560. 

76wi.-1292mi. 

4?/r. llwo. 27cfa,-|- 



73 
74 

75 

76 
77 



^yds. 
$423,36 

f $920,20 IsU $2760,00 
X2d. 552L20 U. 
Shr. 2Qm. 
69fwit./'w iV. Haven. 



303. 1 
303.12 



40055-. y^' 

30^. 



2A 3jR. 15P. 
109A IR. 28P. 



72A 3jR. 24P 
3A S.R. 25F. 



304, 
304 
304. 
304. 
305. 
305 
305. 
305. 
395. 
805. 
806, 
306 



307, 
307, 
307, 

308, 
308. 

809. 

3oa 



5A. 
lOA. 
7 A. 2R. 
716^. OiJ. 12P. 



325205^. yd. 
45849.485. 
5Alil.9.95P. 
230ft. 5' 7'' 6'" 



1 76.031 2559. yc/. 
15A OR, 33.2P. 
67 A 2R. T6P. . 



12.5664 


1 


292.1688 


2 


62.8320 


3 


25. 


4 


3709 


1 


2180.41 + 


2 



28.2744 
78.5400 
38.4846 
1.069 + 
452.3904 
153.9384 



1809.5616 
904.7808 
33.5104 
1436.7584 
113.0976CW. ^. 



4fy60Sq.ft, 
1440 " " 



4500. 
13S24cu.in. 



21 Jew.//, 
157fif. 



3500cw. ft. 



1 I 3141.6 

2 1 1 6.666 55^./^.+ 

3 j 5654.86Sy. in. 



2120.58 
9110.64 
3392.928 



1809.5616 
29^2.5 



475 

2080 

1242 



4030 
1440 
3600 



6000 
65.45 
2290.2264 



3141.6 

706.86 
706.86 



196.52 goL 
l66MQ8gal. 



3 136^aZ. 
1 82.844^ a/. 



6hr. 3m. 
sec 



48JH 



i 



I 



t-'\ 



